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CONSTITUTION OF THE ACADEMY. 


Section 1. This association shall be called the Kansas Academy of Science. 

Sec. 2. The objects of this Academy shall be to incicase and diffuse knowl- 
edge in the various departments of science 

Sec. 3. The members of this Academy shall consist of two general classes — 
honorary and active. 

(1) Active members shall be’ classified as local members and national mem- 
bers Local members shall be tho^e who are members of this Academy only. 
Local members may be elected at any time by the committee on member- 
ship, which shall consist of the secretary and two other members appointed by 
the president, annually. Annual members' shall pay a fee of one dollar and 
annual dues of one dollar; but the secretary and treasurer shall be exempt 
from the payment of dues during the years of their service Any person who 
shall at one time contribute S20 to the funds of this Academy may be elected a 
life member of the Academy, free of assessment Any member who has paid 
dues to the Academy for ten consecutive years, or who has been legally ex- 
empt during any portion of that time, may be elected a life member on the 
payment of $10 Any member who has been a member of this Academy in 
good standing for twenty years may be elected a hje member without payment 
of further fees or dues Honorary members may be elected on account of 
special piommence in science, on the written recommendation of two mem- 
bers of the Academy. In any case, a two-thirds vote of members present 
shall elect to honorary or life membership. 

(2) National members shall consist of those who are also members of the 
American Association for the Advancement of Science. 

Each national member, except life members of the Academy, shall pay or 
shall have paid an initiation fee of one dollar to this Academy, and shall pay 
an annual fee equal to the annual fee asse-^sed by the American Association 
for the Advancement of Science. The Academy shall bo entitled to one dollar 
annually as its share of the above fee. Life members of the Academy shall 
pay the assessment of the American Association for the Advan "ement of 
Science less one dollar, and all of this shall be sent to the American associa- 
tion. 

The classification of members, together with the fees to be paid, is as fol- 
lows: 

1. Honorary. No dues. 

2. Active. 

<1) Local. 

(a) Annual. Dues, $1 per year. 

(b) Life. No dues. 
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(2) National. 

(a) Local life, national annual. Dues, $1 less than the assessment of 
the A. A. A. S. 

^ (b) Local life, national life. No dues. 

(c) Local annual, national annual. Duos, an amount equal to the 

assessment of the A. A. A. S , one dollar of which the 
Academy shall keep. 

(d) Local annual, national life. Dues, $1 per year. 

Sec. 4. The officers of this Academy shall be chosen by ballot at the annual 
meetinj?, and shall consist of a president, two vice presidents, a secretary and 
a treasurer, who shall perform the duties usuallj" pertaining to their respective 
offices The president, the secretary and the treasurer shall constitute the 
executive committee. The secretary shall have charge of all the books, col- 
lections and material property belonging to the Academy 

Sec 5 Unless otherwise directed by the Academy, the annual meeting 
shall be held at such time and plane as the executive committee shall desig- 
nate. Other meetings may be called at the discretion of the executive com- 
mittee. # 

Sec. 6 This constitution may be altered or amended at any annual meeting 
by a vote of three-fourths of attending members of at least one year s stand- 
ing. No question of amendment shall be decided on the day of its presenta- 
tion. 

Sec. 7. This Academy shall have an executive council, consisting of the 
president, the secretary, the treasurer, the vice jiresidents, and four other 
members to be nominated by the nominating committee and elected as the 
other officers. This council shall have general oversight of the Academy not 
otherwise given by this constitution to officers or committees. 

BYLAWS. 

I. The first hour, or such part thereof as shall be necessary, in each session, 
shall be set aside for the transaction of the business of the Academy The 
following order of business shall be observed, so far as practicable 

1 Opening. 

2. Reports of officers. 

3. Reports of standing committees 

4. Appointment of special committees 

5. Unfinished business. 

6. New business. 

7. Reports of special committees. 

8. Election of officers. 

9. P^lection of members. 

10. Program. 

11. Adjournment. 

II. The president shall deliver a public address on the evening of one 
of the days of the meeting, at the expiration of his term of office. 

III. No meeting of this Academy shall be held without a notice of the same 
having been published in the papers of the state at least thirty days previous. 

IV. No bill against the Academy shall be paid by the treasurer without 
an order signed by the president and secretary. 
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V. Members who shall allow their dues to remain unpaid for two years, 
having been annually notified of their arrearage by the treasurer, shall have 
their names stricken from the roll. 

VI. The secretary shall have charge of the distribution, sale and exchange 
of the published Transactions of the Academy, under such restrictions as may 
be imposed by the executive committee. 

VII. Eight members shall constitute a quorum for the transaction of 
business, 

VIII. The time allotted to the presentation of a single paper shall not 
exceed fifteen minutes. 

IX. No paper shall be entitled to a place on the program unless the manu- 
script, or an abstract of the same, shall have been previously delivered to 
the secretary. 

PAST PRESIDENTS. 

1869,1870 B F Miidge. 1899 . . .. E B. Knerr. 

1871-1873 . John Frasei 1900 . . AS Hitchcock. 

1874-1878 . F. HSnow. 1901 . . . E Miller 

1879, 1880 . B. F Mudge. 1902 . . . J T. Willard. 

1881,1882. JT. Lo\e\v('lI 1903 J. C Cooper. 

1883 A H Thomp-'on 1904 Edwaid Bartow. 

1884,1885. . . R J Brown 1905 . . . . L. C Wooster. 

1886 . . E L Nichols 1906 F. 0. Marvin. 

1887.. .. . J. D Parker 1907 . J A Yates 

1888 . .. J R Mead 1908 . . E. Haworth 

1889 . . T H Dmsmoro, jr. 1909, 1910 . . . F B. Dams. 

1890. . . G H, Failyer 1911 J. M. McWharf. 

1891 Robert Hay. 1912 F. W. Bu.shong 

1892.. . E. A. Popenoe. 1913 A. J Smith 

1893 E. H. S Bailey. 1914 W. A. Harshbarger 

1894 L. E. Sayre. 1915 J. A. G. Shirk. 

1895 Warren Knaus. 1916 J. E. Todd. 

1896 D.S. Kelley. 1917 F. U G Agrolius. 

1897 , . . S. W. Wilhston. 1918 L. D. Havenhill. 

1898 D. E. Lantz. 

OFFICERS OF THE ACADEMY, 1919. 

President, L. D. Havenhill Lawrence. 

First Vice President, R. K. Naboues Manhattan. 

Second Vice President, B. M. Allen Lawrence. 

Treasurer, Acting, L. D. Havenhill Lawrence. 

Secretary, E. A. White Lawrence. 
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EXECUTIVE COUNCIL. 

A. J. Smith Emporia. 

J. A. G. Shirk Pittsburg. 

Dr. J. M. McWharf Ottawa. 


OFFICERS OF THE ACADEMY, 1920. 


President, R. K. Nabours Manhattan. 

First Vice President, Bennett M. Allen Lawrence. 

Second Vice President, O. P. Dellinger Pittsburg. 

Treasurer, L. D Haven hill Lawrence. 

Secretary, E. A. White Lawrence. 

EXECUTIVE COUNCIL. 

Warren Knaus McPherson 

W. A. Harshbarger Topeka. 

LeRoy Hughbanks Anthony. 


OFFICERS OF THE ACADEMY, 1921. 


President, 0. P. Dellinger Pittsburg. 

First Vice President, Roy Rankin Hays. 

Second Vice President, W. P. Hays Manhattan 

Treasurer, L. D. Havenhill Lawrence. 

Secretary, E. A. White Lawrence. 

EXECUTIVE COUNCIL. 

J. T. Willard Manhattan. 

W. J. Baumgartner Lawrence. 

W. A. Harshbarger Topeka. 

Frank U. G. Agrelius Emporia. 
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MEMBERSHIP OF THE ACADEMY, 

January 1, 1921. 

Dates signify date of election m the Academy. 


HONORARY MEMBERS. 


Marshall A Barber, Ph D , 1904 

T. D. A Cockerell, Ph. D , 1918, 908 Tenth street, Boulder, Colo. 

W. S. Franklin, Sc. D , 1897, Cambridge, Mass 

G P. Grimaley, Ph D , 1896, Thirty -first and Calvert streets, Baltimore, Md. 

A S. Hitchcock, M S., 1892, U. S. Department of Agnculture, Washington, D. C 
J Arthur Harris, Ph D , 1900, Carnegie Institution, Cold Spring Harbor, Long Island, N. Y 
Vernon L. Kellogg, M. S , Leland Stanford, Jr , University, California. 

C E McClung, 1903, National Research Council, Washington, D. C. 

E V McCollum, Ph. D., 1902, Johns Hopkms University, Baltimore, Md 
E L Nichols, Ph D , 1897, Cornell University, Ithaca, N Y. 

Elmer S Riggs, A M , Field Museum, Chicago, 111 
George Wagner, Ph. C , 1904, Madison, W^is 

LIFE MEMBERS. 

E H. S. Bailey, Ph. D , 1883, professor of chemistry. University of Kansas, Lawrence, Kan 

Elam Bartholomew, M C., 1896, mycologist, Stockton 

Edward Bartow, Ph D , 1897, State University of Iowa, Iowa City, Iowa. 

Joshua W Beedc, Ph. D , 1894, professor of geology. University of Texas, Austin, Tex. 

F W Bushong, Sc D , 1896, Gulf Refining Company, 2636 Fifth avenue, Port Arthur, Tex. 
Rev John T Copley, 1908, Olathe, Kan 

F. W Cragin, Ph D., 1880, 912 Miguel street, Colorado Springs, Colo 
F F. Crevecoeur, 1900, Onaga, Kan 

Frank B Dams, Ph D , 1902, professor of chemistry, University of Kansas, Lawrence, Kan. 
R B Dunlevy, M A , 1896, Southwestern College, W'lnfield, Kan 
T. L Eyerly, 1906, Dallas, Tex. 

George H Failyer, M Sc , 1879, R F. D. 4, Manhattan, Kao. 

A O Garrett, 1901, professor of botany, high school. Salt Lake City, Utah. 

Edward Curtis Franklin, Ph. D , 1884, professor of chemistry, Leland Stanford, Jr., University, 
California. 

I D. Graham, 1879, State Board of Agriculture, Topeka, Kan. 

Henry ^acob Handy, Ph. D., 1893, professor of biology, McPherson College, McPherson, Kan. 
William Asbuiy Harshbarger, B Sc , 1903, professor of mathematics, Washburn College, 
Topeka, Kan. 

Erasmus Haworth, Ph D., 1882. 

A. W. Jones, B. Sc , 1894, farmer, Sandpomt, Idaho 

W. H. Keller, A. B , 1898, professor of mathematics, Kansas State Normal School, Emporia, 
Kan. 

J. M. MeWharf, M. D., 1902, Ottawa, Kan. 

Warren Knaus, M. Sc., editor and entomologist, McPherson, Kan. 

Grace R. Meeker, A. B., 1899, city libranan, Ottawa, Kan. 

C. F. Menninger, M. D., 1903, Topeka, Ken. 

Ephriam Miller, Ph. D., 1878, 688 North Lake avenue^ Pasadena, Cal. 

A. M. Nissen, A. M., 1888, fanner, Wetmore, 

Albert B. Reagan, 1904, principal Marsh Pass Indian School, Kayenta, Aril. 

Lucius E, Sayre, B. Sc., Ph. M., 1886, dean School of Pharmacy, University of Kansaa, 
Lawrence, Kan. 

Edwin Taylor Shelly, M. D., 1892, Atchison, Kan. 

Alva J. Smith, 1898, city engineer, Emporia, Kan. 

E. G. Smyth, 1901, entomologist, Santa Rica, P. R. 

Mrs. Lumina C. Riddle Smyth, Ph. D., 1902, Munden, Kan. 

Charles H* Sternberg, 1896, vertebrate paleontologist, Balboa Park, Cal. 
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Nilan L. Ward, D D , 1880, emeritus professor of matheniatics, Ottawa University, Ottawa, 
Kan. 

Julius T Willard, Sc D , 1883, vice president Kansas State Agricultural College, Manhattan, 
Kan. 

Lyman C Wooster, Ph. D , 1889, profes.sor of zoology and geology, Kansas State Normal 
School, Emporia, Kan 

John E Welin, Sc D , 1880, professor of chemistiy and physics, Bethany College, Lindsborg, 
Kan 

James A Yates, M Sc , 1898, professor of chemical and physical sciences, Kansas State 
Manual Training Normal School, Pittsburg, Kan 

ANNUAL MEMBERS 

James E Ackert, Ph D , 1917, associate professoi of zoology, Kansas State Agricultural Col- 
lege, Manhattan, Kan 

Frank U. G Agrelius, A M , 190,"), associate professor of bacteriology and botany, Kansas 
State Normal School, Emporia, Kan 

Florence M Alsop, A B , 1918, assistant in zoology, Kansas State Agricultural College, Man- 
hattan, Kan 

Herman C Allen, Ph D, 1904, piofe^sor of chernistix, Uni\eisifv of Kansas, Laurence, Kan 

Bennett M Allen, Ph D , 1913, piofessor of zoology, University^ of Kansas, Laurence, Kan 

Forrest N Anderson, A M , 1918, medical student, Lawience, Kan 

Jane K Atwood, M Sc , depart ment of gc*ograpliy, Kansas State Normal Siliool, Emporia, 
Kan. 

W E Barker, M D , 1910, Chamite, Kan 

W V Bass, A B , 1917, instructor in i>hysical science.s, State Manual Training Normal School, 
Pittsburg, Kan 

W. J. Baumgartner, A M, 1901, associate professor of zoologN, Unnersity of Kansas, 
Laurence, Kan 

F G Bedell, 1904, Dodge City, Kan 

L. Jean Bogert, 1921, teacher of domestic science, Kansas State Agticultiual College, Man- 
hattan, Kan 

H H Braiicher, B Sc , 1907, piofessoi of manual tniiiimg, Kansas Slate Noirnal School, 
Empoiia, Kan 

Elizabeth Broun, teacher, 1919, Marysville, Kan 

Ray J Brewster, 1919, assistant professoi of (hernistiy. University of Kansas, Lawrence, Kan 

Alice Lenoie Bioun, A B., instructor in zoology, Kansas Staic Agiicultural College, Man- 
hattan, Kan 

Charles H Brooks, 1919, superintendent of schools, Stockton, Kan 

H. W. Brubaker, 1919, associate professor of Chemistry, Kansas State Agricultural College, 
Manhattan, Kan 

Ernest F Burain, 1916, Pittsburg, Kan 

Robert D. Bussy, 1917, Centraiia, Kan ^ 

Leland D Bushnell, 1908, M Sc , professor of bacteriology, Kansas State Agricultural Col- 
lege, Manhattan, Kan 

H P Cady, Ph. D., professor of chemistry, Umyersity of Kansas, Lawience, Kan. 

M E Canty, 1903, Fredonia, Kan 

Vaughn B. Cans, A. M., 1911, assistant professor of mathematics, Kansas State Manual 
Training Normal School, Pittsburg, Kan. 

Grace M. Charles, Ph. D., 1918, department of botany, University of Kansas, Lawrence, Kan 

George E Coghill, Ph. D , 1918, profess<3r of anatomy, University of Kansas, Lawrence, Kan. 

W. E, Connelley, 1916, secretary State Historical Society, Topeka, Kan. 

W A. Cook, M. Sc , 1907, Garrison, Kan 

Robert A. Cooley, B Sc., 1910, professor of zoology and entomology, Montana State Col- 
lege, Bozeman, Mont. 

Margaret Coventry, A. B., 1914* instructor in physical sciences, Kansas State Manual Train- 
mg Normal School, Pittsburg, Kan. 

W. M. Crotmger, A. B., 1916, farmer. Bison, Kan 

Arthur J. Culled, B. D.; Ph. D,, 1917, professor of theology and English, McPherson College, 
McPherson, Kan. 

Bertha L. Danheim, 1919, teacher. Blue Rapids, Kan. 

George A. Dean, M. Scm 1903, professor of entomology, Kansas State Agricultural College, 
Manhattan, Kan. 
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Frank L. DeBeukelaer, A. M., 1916, professor of chemistry, Umversity of Chicago, Chicago, 
III. 

Howard de Forest, Ph. D., 1921, director of science department, Indianapolis Normal School, 
Indianapolis, Ind. 

Eniil O. Deere, A. M , 1906, professor of biology and geology, Bethany College, Lmdsborg, 
Kan 

Samuel A Deel, Ph B , 1913, professor of physics, Baker Umversity, Baldwin, Kan. 

0ns P. Delling-*r, Ph. D., 1909, professor of biology, Kansas State Manual Training Normal 
School, Pittsburg, Kan. , 

R E. Devore, A B., 1916, teacher, Muscotah, Kan 

A T Dunham, 1920, mmcr, Pittsburg, Kan 

J Whit Eby, 1903, banker, Howard, Kan 

W L Eikenberry, 1919, assistant professor of education, Umversity of Kansas, Lawrence, 
Kan 

H M Elsey, Ph. D , 1919, assistant professor of chemistry, University of Kansas, Law- 
rence, Kan 

George V. Emery, 1920, teacher of physics. State Manual Trainuig Normal School, Pittsburg, 
Kan 

Herman C Erickson, 1921, state superintendent free employment bureau, Topeka, Kan. 

Heniy L. Fackler, 1918, assistant state entomologjist, Knoxville, Tenn. 

P L Gainey, 1919, professor of bacteriology, Kansas State Agricultural College, Manhattan, 
Kan 

A A Graham, 1910, attorney, Topeka, Kan 

Myrtle Greenfield, 1918, bacteriologist, Lawrence, Kan 

Richard L Grider, E M , 1918, assistant professor of mining, University of Kansas, Law- 
rence, Kan 

L D Haverhill, B Sc , Ph C , 1904, professor of pharmacy. University of Kansas, Law- 
rence, Kan 

J O Hamilton, 1919, professor of physics, Kansas State Agricultural College, Manhattan, 
Kan 

Louis Hay, 1921, teacher of physics, Augusta high school, Augusta, Kan 

J Newton Harrison, 1916, farmer, Topeka, Kan 

Maiy T Hannan, Ph D , 1912, assistant professor of zoology, Kansas State Agricultural 
College, Manhattan, Kan 

Wm P Hayes, 1919, assistant professor of entomology, Kansas State Agricultural College, 
Manhattan, Kan. 

A W Hayne, 1918, oculist, Lawrence, Kan 

.1 Willard Hershey, professor of chemistry, McPherson College, McPherson, Kan. 

Amos H. Hersh, A M , 1918, instructor in zoology, Kansas State Agricultural College, Mmi- 
hattan, Kan 

Frederick L Hisaw, B. S , A M , 1921, assistant professor of zoology, Kansas State Agncul- 
tuial College, Manhattan, Kan 

Rudolph Hirsch, 1918, chemist, Ridenour -Baker Grocery Company, Kansas City, Mo. 

William E. Hoffman, 1920, assistant curator museum, Umversity of Kansas, Lawrence, Kan. 

Leroy Hughbanks, 1914, mimster, lecturer, Anthony, Kan. 

I. W. Humphrey, M, Sc , 1912, Dover, N. J. 

H. B Hungerford, Ph. D , 1920, associate professor of entomology. University of Kansas, 
Lawrence, Kan. 

W. S. Hunter, Ph. D., 1919, professor of psychology. University of Kansas, Lawrence, Kan. 

W. M. Jardine, LL. D , 1919, president Kansas State Agricultural College, Manhattan, Kan. 

T. B. Jennings, 1917, director U. S. Weather Bureau, Topeka; Kan. 

Ed C. Jerman, 1911, electrician, Topeka, Kan. 

Charles E. Johnson, 1921, associate professor of aodlogy. University of Kansas, Lawrence, Kan. 

E. G. Kelly, 1921, entomologist, Kansas State Agricultural College, Manhattan, Kan. 

F. J. Kelly, Ph. D., 1919, dean of administration, Kansas University, Lawrence, Kan. 

Harry L. Kent, B. Sc., 1904, principal School of Agriculture, Kansas State Agricultural Col- 
lege, Manhattan, Kan. 

John H. Klopfer, 1904, Topeka, Kan. 

Herbert Hiram King, M. Sc., 1909, associate professor of chemistry, Kansas State Agricul- 
tural College, Manhattan, Kan. 
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« ANNUAL MEMBERS. 

P. E. Laird, A. B., B. S., 1918, teacher of chemistry, State Normal School, Durant, Okla. 

H. R. Laing, 1921, teacher of chemistry, Augusta high school, Augusta, Kan. 

P. B. Lawson, Ph, D., 1919, professor of entomology. University of Kansas, Lawrence, Kan. 
WiUiam A. Lewis, LL D , 1918, president Fort Hays Kansas Normal School, Hays, Kan. 
Marcus A. Low, 1906, attorney Chicago, Rock Island & Pacific Railway, Topeka, Kan 
Walter S. Long, A. M , 1913, assistant professor of chemistry. University of Kansas, Lawrence, 
Kan. 

F. A. Marlatt, 1920, manufacturer, Manhattan, Kan. 

W. H. Matthews, 1920, teacher of physics. State Manual Training Normal School, Pittsburg, 
Kan. 

Robley D. E Matthews, miner, Pittsburg, Kan 

Bess J. McKittnck, 1919, teacher, Kansas State Agricultural College, Manhattan, Kan 
James W. McColloch, 1919, teacher, Kansas Experiment Station, Manhattan, Kan 
James B. McNaught, 1919, bactenologist. University of Kansas, Lawrence, Kan. 

Karl A. Menmnger, M D , 1919, Topeka, Kan 

L. E. Melchers, M S , 1918, associate professor of botany, Kansas State Agricultural College, 
Manhattan, Kan. 

Ella Weeks Menoher, 1903, Manhattan, Kan 

J. H. Memll, Ph D , 1919, state apiarist, Manhattan, Kan. 

Clarence A. Mills, A B , 1918, teacher. Medical College, Cincinnati, Ohio. 

S. T. Millard, M. D., 1909, Topeka, Kan. 

A. J. Mix, Ph D , 1918, professor of botany. University of Kansas, Lawrence, Kan 
E. C. Miller, Ph D , 1918, assistant professor of botany, Kansas State Agricultural College, 
Manhattan, Kan 

Raymond C. Moore, Ph D , 1918, ass. slant professor of geology, state geologist, University 
of Kansas, Lawraicc, Kan 

R. L. Moodie, Ph D , 1908, assistant professor of anatomy, University of Illinois, Chicago, III. 
Robert Ellsworth Mohler, B S , A. B , 1914, professor of agriculture, McPlierson College, Mc- 
Pherson, Kan 

Mrs. Agnes Anderson Murray, A, M , 1913, Lavrcnce, Kan 

R. K. Nabours, Ph D , 1910, prof ssor of zoology, Kansas State Agricultural College, Man- 

hattan, Kan. 

C. F. Nelson, Ph. D , 1914, associate professor of physiological chemistry, University of Kan- 
sas, Lawrence, Kan 

P. J. Newman, 1919, teacher and chemi.st, Manhattan, Kan. 

H. H Nmninger, 1921, department of botany, McPherson College, McPherson, Kan. 

Nadine Nowlm, A M , 1917, assistant professor of zoology, University of Kansas, Lawrence, 
Kan. 

H. N. Olson, A. B , 1905, professor of mathematics, Bethany College, Lindsborg, Kan 
Earl O'Roke, 1917, instructor in zoology. South Dakota State College, Brookings, S Dak. 
Fayette T. Owen, Ph. D., 1917, professor of chemistry. College of Empona, Emporia, Kan. 

3. L. Palmer, 1917, Hutchmson, Kan. 

John H. Parker, 1918, assistant professor of crops, Kansas State Agricultural College, Man- 
hattan, Kan. 

Ndlie M. Payne, 1920, assistant in entomology, Kansas State Agricultural College, Man- 
hattan, Kan. 

Larry M. Peace, A.*M., 1904, demonstrator in botanical laboratones. University of Kansas, 
Lawr^ce, Kan. 

Irving Pemne, geologist, Oklahoma City, Okla. 

John C. Peterson, 1919, teacher, Manhattan, Kan. 

S. E. Price, D. D., president Ottawa University, Ottawa, Kan. 

Q. E. Rabum, 1919, teacher, Kansas State Agricultural College, Manhattan, Kan. 

G. R. Randall, 1921, agnoultural director, Marysville, Kan. 

Roy Rankin, 1919, professor of Chemistry, Fort Hays Kansas Normal School, Hays, Kan. 

£. F. A. Reinish, 1917, superintendent of parks, Topeka, Kan. 

Mrs. C. I. Reed, 1918, instructor in zodlogy, University of Kansas, Lawrence, Kan. 

C, I. Reed, 1920, assistant professor of physiology. University of Kansas, Lawrence, Kan. 

W. E. Ringle, 1920, teacher, Httsburg, Kan. 

Vance N. Robb, 1921, ophthalmol^st, Manhattan, Kan. 
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Eulalia £. Rosebeny, B. S., 190d, professor of geography, State Manual Training Normal 
School, Pittsburg, Kan. 

George £. Rex, 1911, Atchison, Topeka & Santa Fe Railway, Topeka. 

W. R. B. Robertson, Ph. D., 1906, assistant professor of zoology, University of Kansas, Law- 
rence, Kan. 

Elizabeth Rothermel, 1919, assistant professor of foods and nutntion, Kansas State Agri- 
cultuial College, Manhattan, Kan. 

Clifford S. Rude, 1918, assistant entomologist, Texas Experiment Station, College Station, Tex. 
J. C. Russell, A M., 1911, professor of chemistry, McPherson College, McPherson, Kan. 

D. C. Schaffner, A. M., 1908, professor of zoology, College of Emporia, Empona, Kan. 

Charles A Scott, 1019, nurseryman, Manhattan, Kan. 

T H Scheffer, M S , 1903, bureau of biological survey, Puyallup, Wash. 

M M Schmidt, 1914, cashier of bank, Summerfield, Kan 
Sister M. Sebastian, Dodge City, Kan 

George C. Shadd, professor of electrical engineering. University of Kansas, Lawrence, Kan. 

N P. Sherwood, Ph. D., 1917, professor of bacteriology. University of Kansas, Lawrence, 
Kan 

W. D Shewman, 1920, teacher of physics, Fort Hays Kansas Normal School, Hays, Kan. 
JAG Shirk, M. S., 1904, professor of mathematics. State Manual Training Normal School, 
Pittsburg, Kan 

C J Shirk, M S , 190.5, professor of botany, Nebraska Wesleyan University, University 
Place, Neb 

Ralph C Shuev, 1905, 3306 Wcht Sixty-seventh street, Chicago, 111. 

Charles A Shull, Ph D , 1917, professor of botany. University of Kentucky, Lexington, Ky. 
R. R Sigler, 1920, instructor in State Manual Training Normal School, Pittsburg, Kan. 

Roger C Smith, 1921, teacher, Kansas State Agricultural College, Manhattan, Kan. 

E Claude Smith, D O S , 1917, o.steopath, Topeka, Kan 

W. C Stevens, M S , 1890, professor of botany. University of Kansas, I^awrence, Kan. 

S G Stew'art, M D , 1904, Topeka, Kan. 

O O Stoland, Ph D, 1918, professor of phjsiologv, University of Elansas, Lawrence, Kan. 
G. W. Stratton, Ph D , 1918, associate professor of chemistry. University of Kansas, Law- 
rence, Kan 

C M Sterling, A. B , 1904, assistant professor of pharmacognosy. University of Kansas, Law- 
ri.nce, Kan 

Frank P. Strickland, jr , 1917, city chemist, Kansas City, Kan 

John Sundw'all, Ph D , M. D , University of Minnesota, Minneapolis, Minn 

M C. Tanquary, Ph D., 1912, Texas Experiment Station, College Station, Tex 

E. L Tague, A M , 1912, assistant professor of chemistry, Kansas State Agricultural College, 

Manhattan, Kan. 

A C Terrill, E. M , A M., Baxter Springs, Kan. 

Helen B. Thompson, 1919, Kansas State Agricultural College, Manhattan, Kan 
George W. Tidd, 1914, Enid, Okla. 

Eugene F. Tinker, 1919, Wesleyan University, Salina, Kan. 

J. E. Todd, M. A., 1907, assistant professor of geology. University of Kansas, Lawrence, Kan. 
David Train, 1907, Lindsborg, Kan. 

Elbert 8. Tucker, 1964, U. S. Entomological Laboratory, Tallulah, La. 

W. H. Twenhofel, Ph. D., 1910, science hall, Madison, Wis. 

Parley F. Walker, M. M. F., 1906, dean of the School of Engineering, University of Kansas, 
Lawrence, Kah. 

Lalia V. Walling, A. M., 1918, instructor m physiology. University of Kansas, Lawrence, Kan. 
Henry J. Waters, B. So., LL. D., 1909, editor Weekly Kansas City Star, Kansas City, Mo. 
Charles H. Watson, 1019, teacher, Lawrence, Kan. 

George N. Watson, A, B., B. Sc., assistant professor of pharmacy, Umveraity of Kansas, Law- 
rence, Kan. 

Lawrence A. Walworth^ 1918, taxidermist, Eleele, Kauai, Hawaii. 

Edward R, Weidlein, A. M., professor of inorganic chemistry, University of Pittsburgh, Pitts- 
burgh, Pa. V , 

James R. Wells, 1920, instructor in biology. State Manual Training Normal School, Pitts- 
burg, Kto. 

B. A. White, A. M., 1904, assistant professor of chemistry. University of Kansas, Jiawrence, 
Kan. 
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C. C. Williams, C E., 1917, professor of railway engineering. University of Kansas, Lawrence, 
Kan. 

Nettie Wismer, 1919, student, Manhattan, Kan. 

W. B. Wilson, M. Sc., 1903, professor of biology, Ottawa Umversity, Ottawa, Kan 

Guy West Wilson, A. M , M. Sc., Fayette, Iowa. 

Henry Irwin Woods, A. M , 1903, professor of physics and astronomy, Washburn College, 
Topeka, Kan. 

Thomas A. Wood, B. S., 1909, professor of blacksmithmg, assistant professor of mathe- 
matics, Fort Hays Kansas Normal School, Hays, Kan. 

C. M. Young, B. S., E M., 1920, professor of mining engineering. University of Kansas, Law- 
rence, Kan. 

Percy Young, 1920, department of zoology, Cornell University, Ithaca, N. Y. 
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FIFTY FIRST ANNUAL MEETING, 

KANSAS ACADEMY OF SCIENCE. 

Program of the Fifty-first Annual Meeting, 

Manhattan, April 18, 19, 1919. 

Friday, April 18. 

10.00 a.m. Business meeting of the Academy. 

Reading of papers. 

1 30 p. m. President’s address. 

Address, President W. M. Jardine. 

Address, Chancellor Frank Strong. 

Reading of papers. 

6 00 p.m. Banquet. 

8 *00 p. ra. Address, Dr. H. B. Ward, University of Illinois Rapid Growth of 
Stream Pollution. 

Saturday, April 19. 

10 00 a m. Business of the Academy. 

Reading of papers. 

1 30 p.m. Unfinished business. 

PAPERS SUBMITTED FOR THE FIFTY-FIRST SESSION. 

1. Patent Laws with Regard to the Protection of Chemical Industry. L, B. Sayre. 

2 Inheritance and Parthenogenesis in the Grouse Locust, Apotettix. R K. Naboun. 

3. Some Dragon Flies in Southeastern Kansas Vernon C. Allison. 

4 Deficiency Diseases J. 8 . Hughes. 

5 A List of Butterflies of Crawford County, Kansas Vance Randolph 

6 The Weakening Effect of Continually Reproducing a Species of Plants by Aitificial 

Methods. E. F. A Rctmsh. 

7. Scientific Engineering Problems in Connection with Oidnance Manufacture. R. A Seaton. 

8 Factors Influencing the Teaching of Science and Engmeering A. A. Potter. 

9 A Review of Literature on the Rusts of Oats, with Notes on Their Distribution m the 

United States. John H. Parker 

10 A Study of the Bacteria Causing Spoilage in Canned Asparagus. L. D. Bushnell. 

11. The Parallel Formation of Carbon Dioxide, Ammonia and Nitrates m Soils. P. L. Qainey. 
12 The Use of Calcium Carbonate in Nitrogen Fixation Expenments P. L Gainey. 

13. Explorations in the Permian of Texas and the Kansas Chalk in 1918. Charles H. Stern- 
berg. 

14 A Preliminary List of the Algae of Kansas. James B. McN aught. 

16. A Classification of School Subjects, Based on Function. Lyman C. Wooster. 

16. Are There Seventeen Varieties of Elms m Kansas’ Why’ Lyman C. Wooster. 

17. Botamcal Notes for 1918-1919. Frank U. O, Agrehus. 

18. Food Value of the Banana. /. M. AfeWharf. 

19. The '‘Flu’' Among the Navajos. Albert B. Reagan. 

20. Glacial Deposits in Pine River Valley, Colorado. Albert B. Reagan. 

21. Plague Among Chickens m Central Iowa Dunng the Summer of 1918. Albert B. Reagan. 

22. Possible Eocene Glacial Deposits in the Ft. Apache Region, Arizona. Albert B. Reagan. 

23. Some Suggestions on Climate. Albert B. Reagan. 

24. Scientific Measurement of the Achievements of Pupils. F. J. Kelly. 

25. The Action of Bromine on p-Iodoanihne. P. E. Laird. 

26. Studies of Insects Bred and Collected from the American Mistletoe. Elbert 8. Tucker. 

27. Alcoholism and Heredity. Robert E. Mohler. 

28. Notes on Some Fungi from Eastern Kansas. Guy West Wilson. 

29. A Plus or Transcendent Factor in Evolution. H. J. Harney. 

30. Edible Mushrooms of Kansas. Elam Bartholomew. 

2 — Sci. Acad. — 1601 
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'81. More Evidence that the Platte River of Nebraska Once Joined the Grand River of 
Missouri. James E. Todd, 

$2. The Eleodes of Riley CJount>, Kansas. James W. McColloch. 

88. The Lachnostema of the Vicinity of Manhattan, Kansas James W, McColloch and Wm. 
P. Hayes 

84. Larval Trematodes from the Laramie Plains Earl 0‘Roke 

86. A Study of the Islets of Langerhons and the Suprarenal Tissue in Thyroidless and 
Pituitaryless Larvie of Rana and Biifo Alice L. Brown 

86. Notes on Strategus W. Knaus. 

87. A New Check List of Coleoptcra W. Knaus. 

88. The Economic Results of High-bred Stock in the Coniinumties Robert D. Bussey. 

39. Eleyfientary Reflex Mechanisms m Vertebrcp Geo. E Cogktll. 

40. Vanability m Growth and Food Consumption of the Albino Mouse After Extended 

Periods of Suppression of Growth Helen B. Thompson. 

41. Wintering Bees. /. H Merrill. 

42. The Organization of the Science Teaching on an After-war Program on Education. O. P. 

Dellinger. 

43. Plant Diseases Heretofoie Unreported m Kansas in 1914, 191.5, 1916 and 1917. L. E. 

Melchers. 

44 Plant Disease Siincj Repoit for Kansas in 1918 L. E Melchers 

45 The House Fly and Fowl Tapeworm Transmission James E Ackert. 

46. Studies on the Life History of Heterakis papillosa, a Fowl Nematode. Eva E. Wood. 

47 Studies on the Occurrence and Development of Ascaridia persptctllum , Parasitic in 
Chickens. Bertha L Danheim 

48. A New Method of Se«*dmg Wheat to Prevent Winterkilling jS C. Salmon 

49. A Study of Losses of Feed Constituents Which Take Place m Stacking Alfalfa C O 

Swanson. * 

60. A Secondary Sexual Dimorphism in Domestic Buds W. A Lippwcott 

61. Intensive Trainmg in Radio Operation for War Sennee. J 0 Hamilton 

62. Special Instruments for Measuring Inductance and Capacity E. A. Stewart 

68. Kansas Rhyncophora in the Collection of the Kansas Agricultural College Wm P Hayes. 
64^ Correlation Between Wind Flow and Eiaporation Charles A. Shull 
65. A Study of Influenza in the University of Kansas N. P Sherwood. 

56. Further Study of Secretions of Internal Glands of Amphibian Lnrv'ie Bennett M. Allen. 

67. Some Special Chromosomes of Cn^kets W. J Baumgartner. 

68. Helium as a Balloon Gas H. P. Cady. 

69. Some EmLryological Models Mary T. Harman. 

60. Psychology in the War. IF. S. Hunter. 

61. Life and Works of Samuel W. Williston Erasmus Haworth. 


Minutes of the Fifty-first Annual Meeting. 

The fifty-first aonual meeting of the Kansas Academy of Science was opened 
by President L. D. Havenhill at 10 -30 o’clock, Friday, April 18, 1919, In the lec- 
ture room of Science Hall, Kansas State Agricultural College, Manhattan, Kan. 

Dr. J. T. Willard made a few introductory remarks m which he welcomed 
the visitors to Manhattan and invited them to visit the science departments 
of the school. Dean L. E. Sayre responded m a happy manner and voiced the 
delight of the members in again visiting Manhattan after so long an absence. 

The printed minutes of the last meeting were distributed, to be read by 
the members; the secretary’s report was read and accepted. President Haven- 
hill, who had been acting as treasurer since the resignation of Mr, Bruck- 
miller, gave his report, which was accepted. 

Upon motion of Dean Sayre, the executive committee was urged to make 
every effort to induce the University authorities to provide an office for the 
Academy in the new administration building at the University of Kansas. 

The committee on membership presented the names of thirty-three appli- 
cants, who were elected to membership. They are as follows: Ray I. Brewster, 
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Lawrence, Kan.; H. W. Brubaker, Manhattan, Kan.; Eliz^ibeth Brown, Marys- 
ville, Kan.; Charles H. Brooks, Stockton, Kan.; Bertha L. Danheim, Man- 
hattan, Kan.; H. M. Elsey, Lawrence, Kan.; W. L. Eickenberry, Lawrence, 
Kan.; P. L. Gamey, Manhattan, Kan.; J. 0. Hamilton, Manhattan, Kan.; 
Wm. P. Hayes, Manhattan, Kan.; W. S. Hunter, Lawrence, Kan.; F. J. 
Kelly, Lawrence, Kan.; P. B. Lawson, Lawrence, Kan.; Karl A. Menninger, 
Topeka, Kan.; James B. McNaught, Lawrence, Kan.; Bess J. McKittrick, 
Manhattan, Kan.; J. M. Merrill, Manhattan, Kan.; F. A. Marlatt, Manhattan, 
Kan.; P. J. Newman, Manhattan, Kan.; John C. Peterson, Manhattan, Kan.; 
Nellie M. Payne, Manhattan, Kan.; Geo. E. Rayburn, Manhattan, Kan.; Roy 
Rankin, Hays, Kan.; Elizabeth Rothermel, Manhattan, Kan.; Geo. C. Shadd, 
Lawrence, Kan.; E. A. Stewart, Manhattan, Kan.; Chas. A. Scott, Manhattan, 
Kan.; Chas. H. Watson, Lawrence, Kan.; Nellie Wismer, Manhattan, Kan. 

The following were elected to life membership A. M. Nissen, Wetmore, 
Kan.; F. F. Crevecoeur, Onaga, Kan.; and A. O. Garrett, Salt Lake City. 

The committee on research reported, through Doctor Willard, that no 
action had been taken, and the committee was continued. 

The president appointed the standing committees, as follows. 

Committee on Nominations: L. E. Sayre. J. T. Willard, O. P. Dellinger. 

Committee on Resolutions. Leroy Hiighbanks, . L. C. Wooster, W. A. 
Harshbarger. 

Committee on Program. J. E. Ackert, O. P. Dellinger, W. J. Baumgartner. 

Auditing Committee: W. Knaus, O. P. Dellinger. 

Membership Committee The secretary, J. E Ackert, J. A. Yates. 

Publication Committee : W A. Harshbarger, L. C. Wooster, J. T. Willard. 

Press Committee . Leroy Hiighbanks, L. E. Sayre, Elam Bartholomew. 

Legislative Committee: J. M. McWharf, J. A. Yates, W. A. Harshbarger, 
L. E. Sayre. 

Research Committee : J, T. Willard, E. H. S. Bailey, J. A. Yates, B. M. 
Allen. 

A communication was read to the Academy from the American Associa- 
tion for the Advancement of Science, in which it invited the Kansas Academy 
of Science to become affiliated with it. On motion of Doctor Nabours, the 
matter was left until such time as Doctor Ward, a member of the American 
Association, could speak to the Academy on the matter. The Academy Etd- 
journed to meet at 1 30. 

FRIDAY AFTERNOON. 

The Academy convened pursuant to adjournment, and the papers on the 
program were called for in the order they were listed. 

Vice President Nabours took the chair, and President Havenhill delivered 
his address, “Cultivation of Medicinal Plants.” This paper was very inter- 
esting and was illustrated by numerous slides. 

Dr. H. B. Ward, of the American Association for the Advancement of 
Science, was introduced and explained what the affiliation of the Academy 
to that association would mean to the Academy. If the Academy desires to 
affiliate there will be a fee of three dollars, two of which goes to the American 
Association and one for local dues. This amount also pays for a subscription 
to Science. There are full memberships by which the entire membership of 
the Academy become members of the American Association and limited mem- 
berships by which individual members may join. 
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On motion of O. P. Dellinger, the matter was left to a committee of three, 
who were to report before the meeting adjourned. The president appointed 
Doctor Nabours, Professor Dellinger and Dean Sayre. 

President W. M. Jardine, of the Agricultural College, addressed the Acad- 
emy on the work of the College and told of some of the special problems of 
the Kansas Agricultural Experiment Station. He said there should be a 
specif bond of sympathy between the Kansas Academy of Science and the 
Kansas State Agricultural College. 

On motion of Mr. Hughbanks, the meeting adjourned to meet at 11 
o’clock Saturday morning to allow a tour of the College and to enable the 
members to attend the students’ convocation, which was to be addressed at 
10 o’clock by Doctor Ward. 

At 6 o’clock, on the invitation of Doctor Jardine, the Academy repaired to 
one of the army barracks, where a banquet was served to over 100 people. 
Dean Sayre acted as toastmaster of the occasion and treated the crowd to 
an enjoyable program of toasts by members and visitors. At 8 o’clock Dr. 
Henry B. Ward, professor of zoology at the University of Illinois, gave a 
highly interesting lecture in the parlor of Domestic Science Hall. His 
address was on ^^Growth of Stream Pollution.” 

' SATURDAY MORNING. 

By order of the president, business was dispensed with and the short morn- 
ing session was spent in reading papers. 

SATURDAY AFTERNOON. 

The Academy reconvened .\t 1-30 o’clock. Dean Sayre moved that the 
minutes of the last meeting, as printed, be approved. Carried. 

The nominating committee made the following report 

President, R, K. Nabours, Manhattan; first vice president, B. M. Allen, 
Lawrence; second vice president, O P. Dellinger, Pittsburg; treasurer, L. D. 
Havenhill, Lawrence; secretary, E. A. White, Lawrence. Executive council* 
Warren Knaus, McPherson; W. A. Harshbarger, Topeka, Leroy Hughbanks, 
Anthony. 

By motion, the rules were suspended and the secretary instructed to cast 
the ballot of the Academy for the nominees. The ballot being cast, the 
nominees were declared elected. 

Professor Harshbarger reported, for the committee on legislation, that the 
bill to abolish the Academy was killed when introduced into the senate and 
house. 

The committee appointed to consider the aifiliation of the Academy with 
the American Association for the Advancement of Science made the following 
report : 

Vour committee to consider the question of affiliation with the American Association for 
the Advancement of Science would recommend that the Academy, through its secretary, 
ugnifies to the proper officials of the American Association that it favors the proposed affili- 
ation and recommends that the details of this affiliation be arranged by the executive 
:;ommittee, with power to act. O. P. Dellinuer. 

Robert K. Nabours. 

L. E. Sayre. 
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Professor Harshbarger recommended that Doctor Cady’s paper on ‘‘Helium” 
be printed and mailed to the members of the legislature. Dean Sayre recom- 
mended the matter be left to the committee on publication. The president 
recommended that separates on different subjects be sent to the part of the 
state most interested m that subject. 

On motion of Doctor Sayre, a committee composed of the secretary, Dean 
Sayre and Professor Harshbarger was appointed toTrevifee the constitution and 
by-laws, committee to report at the next meeting. 

The auditing committee reported the treasurer’s report correct as submitted. 

On motion of Professor Ackert, Doctor Sayre was given the privilege of the 
floor to present matters concerning the “League to Enforce Peace.” 

The committee on resolutions made the following report, which was 
adopted 

Be it rcsolied. That the Kansas Academv of Science, in its fifty-first annual session, hereby 
express its hearty sympathy with the Presulent of the United States m his untiring efforts to 
lonsuinninte a pennanent League of Nations We further pledge ourselves to lend him our 
support and influence in bringing about the elevation of the people of the world 

Be it furtfur resolved. That a copy of this resolution be birwarded at once, by our secre- 
tary, to the White House 

Be it resolved , That the most sincere thanks of the Academy are due the Kansas Agri- 
cultural College for the genuine welcome auorded h< r guests upon this occasion, and to the 
members of the faculty who have added then special efforts toward the complete success of 
the meeting In this connection we would not forget to mention the excellent banquet ten- 
deied the inembeis of the Academy and the trip to the experiment station 

O P. DE;.I»I^’oFR 
Roy Rvnkin 

The reading ot pafiors was then resumed and continued until the Academy 
adjourned E A. White, Secretary. 


TREASURER’S REPORT. 

Receipts 

Collected from dues . . . 

Interest on deposits . 

Sale of Transactions . . .... 

Other sources 

Balance from previous year 

Total ... 

Expenditures » 


$187.00 

19.00 

15.30 

37.32 

640,20 


$898.82 

144.86 


$753.96 


L. D. Haven HILL, Acting Treasurer. 


Balance cash on hand 
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FIFTY-SECOND ANNUAL MEETING, 

KANSAS ACADEMY OF SCIENCE. 


Program of the Fifty-second Annual Meeting, 

Pittsburg, April 23, 24, 1920. 

Friday', April 23. 

10 00 a.m. Business meeting. 

Reading of papers. 

1 :30 p. m. Business meeting. 

Reading of papers. 

6:00 p.m. Dinner. 

8:00 p.m. Presidential address, Bennett M. Allen. 

Paper, Mining Industries of Kansas, C. M. Young. 

Saturday, April 24. 

8 30 a.m. Business meeting. 

Field trip, given by the local branch of,1he Kansas Academy of 
Science and by the Chamber of Commerce of Pittsburg. 

PAPERS SUBMITTED FOR THE FIFTY-SECOND SESSION. 

1 Factors in the Computation of Fann Statistics 1. D Graham and F D Hammatt 

2. Standards of Purity for Medicinal Agents L. E Sayre 

3. Botanical Notes for 1919 Frank U. G Agrehus 

4. Decay of Mountains Lyman C. WooBter 

5. Prelimmary Lists of Insects of tl»* Sorghum Field. Wm P Hayes 

6. Some Observations on the Formation of Kansas Coals. J. A. Yates. 

7 How to Use an Aneroid Satisfactorily m Determining Altitudes. J. E. Todd. 

8. Arohaiological Notes on Lower and Middle Pine River Valley, Colorado, and the Tuba- 

Kayenta Region, Arizona Albert B. Reagan. ‘ 

9. A List of the Cioadellida* of Kansas Paul B. Lawson 

to. A List of the Grasses of Douglas County Paul B. Lawson. 

11. Field Work in Kansas and Texas Charles H. Sternberg. 

12. Education, Physical and Mental J M. MeWharf. 

18. Predictive Value of Intelligence Tests upon College Freshmen John C. Peterson 

14. An Annotated List of Some Kansas Pleui osticti. (Scarab eeid®). J W. McColloch and 

Wm P. Hayes. 

15. ^ Development of Power Generation in Southeast Kansas and Southwest Missouri. J. A. 

O. Shtrk. 

16. Fossils from the Western Front Frank P. Strickland 

17. A Preliminary Study of the Life History and Habits of Dione vanilla Linn. Van 

Randolph. 

18. Wood Sections as a Help to Students in Woodworking Ralph Wells. 

19. A Dry-Weather Mosquito Plague O P. Dellinger. 

20. A Reported Strange Animal. O. P. Dellinger. 

21. Report of Oimmittee on Research. P. F. Walker. 

22. C/ollecting CJoleoptera m Southwest Utah in 1919. Warren Knaus. , 

28. Mming Industries of Kansas. C M. Young. 

24. The Relation of the Glands of Intestmal Secretion to Growth and Development. (Presi- 
dent’s Address.) Bennett M. Allen. 

26 A Kitchen Disinfectant. F. A. Patty and L. E. Sayre. 
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Minutes of the Fifty-second Annual Meeting. 

The fifty-second annual meeting of the Academy was held at the State 
Manual Training Normal School, Pittsburg, Kan., April 23 and 24, 1920. 

Dr. R. K. Nabours, the elected president, having left the country, Dr. B. M. 
Allen, the first vice president, assumed the office of president and presided at 
the meetings. Sessions were held at 10 a. m., 1 :30 p. m. and 8 p. m. Friday and 
a business session Saturday at 8 a. m. 

Many of the papers, the subjects of which were printed in the program, 
were read at these meetings. At the first session the following committees 
were appointed by the president : 

Nominations: Knaus, Harshbarger. 

Program' Yates, Ringel, White. 

Auditing: Bailey, Havenhill, Harshbarger. 

Membership: Rankin, Willard. 

Publications: Hughbanks, Sayre. 

Press: Dellinger, Ringel, Sayre 

Legislation: McWharf, Hughbanks, Bailey 

Research: Ackert, Dains, Willard, Yates 

The membership committee recommended that Dr F. B. Dains be elected a 
life member and recommended the following for active members* R. D. E. 
Matthews, Pittsburg, Kan.; W. E. Hoffman, Lawrence, Kan.; Geo. V. Emery, 
Pittsburg, Kan.; Richard R. Sigler, Pittsburg, Kan.; W. E. Ringle, Pittsburg, 
Kan,; C. M. Young, Lawrence, Kan.; W. D. Shewman, Hays, Kan.; H. B. 
Hungerford, Lawrence, Kan ; Percy Young, Lawrence, Kan.; J. R. Wells, 
Pittsburg, Kan.; A. T. Dunham, Pittsburg, Kan.; C. I. Reed, Lawrence, Kan, 

They were all elected. 

Professor Willard, for the research committee, reported as follows: 

“The coniimttee on research calls attention to the organization of the Kansas Research 
Council as an organization which is adapted to doing better and more completely anything 
that our conimittee might do, and recommends that our committee be contmued for the pur- 
pose of cooperating with the research council and assisting it in connection with the research 
work of members of the Academy who are not members of the council.” 

The nominating committee reported the following nominations for officers: 

President, O. P. Dellinger; first vice president, Roy Rankin; second vice 
president, W. P. Hayes; treasurer, L. D. Havenhill; secretary, E. A. White. 
Executive council: J. T. Willard, W. A. Harshbarger, W. J. Baumgartner, F. 
U. G. Agrehus. 

They were unanimously elected. 

At the morning session on Friday the following changes m the constitution 
were proposed, and were adopted at the business meeting Saturday morning: 

Sec. 8. The member# of this Academy shall consist of two general classes honorary and 
active. 

(1) Active members shall be classified as local members and national men^era. Local 
members shall be those who are members of this Academy only. Local members may be 
elected at any time by the committee on membership, which shall consist of the secretary and 
two other members appomted by the president, annually. Annual members shall pay a fee of 
one dollar and annual dues of one dollar; but the secretary and treasurer shall be exempt 
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irom the payment of dues during the years of their service. Any person who shall at one 
l^me contribute $20 to the funds of this Academy may be elected a life member of the 
Academy, free of assessment Any member who has paid dues to the Academy for ten con- 
secutive years, or who has been legally exempt duiing any portion of that time, may be 
elected a life meviber on the payment of $10 Any member who has been a member of this 
Academy in good standing for twenty years may be elected a life member without payment of 
further fees or dues Honorary members may be elected on account of spt*cial prominence in 
science, on the written recommendation of two members of the Academy. In any case, a two- 
thirds vote of members present shall elect to honorary or life membeiship 

(2) National inembers shall consist of those w’ho aie also members of the Amencan Asso- 
ciation for the Ad\ancement of Science Each national member, except life members of the 
Academy, shall pay, or shall have paid, an initiation fee of one dollar to this Academy, and 
shall pay an annual fee equal to the annual fee assessed by the American Association for the 
Advancement of Science. The Academy shall be entitled to one dollar annually as its share of 
the above fee. Life members of the Academy shall pay the assessment of the American Asso- 
ciation for the Advancemimt of Science less one dollai, and all of this shall be sent to the 
Amencan Association 

The classification of inembeis, together ivith the fees to be paid, is ns follows 

1 Honoiarv No diu'> 

2 Active 

(1) Local 

(a) Annual Dues, irl per v<ni 

(b) Life No dues 

(2) National 

(a) Local life, national annual Dues, $1 less than 1 he^ assessment of the A A A S. 

(b) Local life, national life No dues 

(c) Local annual, national annual Dues, an amount equal to the assessment of the 

A. A A S , one dollar of w^hich the Acadeniv’ shall keep 

(d) Local annual, national life Dues, $1 per year 

Sec 7 This Academy shall have an executive council, consisting of the president, the 
secretary, the treasurer, the vice piesidents, and four other menibers to bo nominated bv the 
nominating committee and eheted as the other officers This council shall have general over- 
sight of the Academy not otherwise gi.'eii by this constitution to officers oi committees 

The committee on resolutions submitted the following report 

Resolved, That in view' of the excellent papers presented at the annual sessions of the 
Academy, we pledge ourselves to endeavoi to inciease the niemliership of the Academy and 
the attendance at its meetings 

Be it further resolved. That the most coidial thanks of the Academy be tendered to the 
faculty of the Kansas State Manual Training Normal School for their courtesy m presenting 
the work of the school, and their generous hospitality m respect to local transportation, and 
especially for the splendid banquet given in honor of the visiting members 

Be it further resolved. That the excursion to the Ozarks and intermediate points of interest 
is one which will long be remembered as a mark of the friendly interest of the Pittsburg 
members m the pleasure and profit of their scientific coworkers 

This report was made before the trip to the Ozarks began, and the pre- 
diction of a pleasant and profitable trip was not overestimated. 

Leaving Pittsburg about 9 o’clock Saturday morning, we traveled in auto- 
mobiles over level praine land, then through wooded hills, along valleys, 
upstream and downstream, through the beautiful city of Joplin and ten miles 
beyond, where we stopped for lunch by the roadside, where a river of water 
flowed from under the rocks. After a short stop we proceeded through narrow 
valleys beyond the city called Neosho, to the United States fish hatchery. 
From here the return trip was begun, eating at the same spring as at noon, 
arriving in Pittsburg about 9 o’clock. 
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SECRETARY'S REPORT. 

Through the membership committee, since our last meeting we have added 
sixteen new members, as follows: J. Willard Hershey, professor of chemistry, 
McPherson College, McPherson, Kan.; Roger C. Smith, assistant professor of 
entomology, Kansas State Agricultural College, Manhattan, Kan.; Howard 
Kay Gloyd, student, Ottawa University, Ottawa, Kan.; Joseph H. Collins, 
teacher of science, Western University, Kansas City, Kan.; Jean Bogert, Ph.D., 
professor of food economics and nutrition, Kansas State Agricultural College, 
Manhattan, Kan.; H. C. Erjcson, superintendent state free employment 
bureau, Topeka, Kan ; Howard de Forest, assistant professor of botany, Uni- 
versity of Kansas, Lawrence, Kan.; Frank L. Fleener, teacher of geology. Uni- 
versity of Kansas, Lawrence, Kan ; Louis Hay, teacher of physics and mathe- 
matics, Augusta high school, Augusta, Kan.; Chas. E. Johnson, associate pro- 
fesvsor of zoology. University of Kansas, Lawrence, Kan.; E. G. Kelly, ento- 
mologist, Kansas State Agricultural College, Manhattan, Kan.; Harold R. 
Laing, teacher of chemistry and botany, Augusta high school, Augusta, Kan.; 
Harvey N. Ninmger, professor of biology, McPherson College, McPherson, 
Kan ; C. R Randall, agricultural director, Maiysville, Kan ; Dinsmore Alter, 
professor of astronomy, University of Kansas, Lawrence, Kan.; Ethel Ann 
Jones, instructor in chemistry. University of Kansas, Lawrence, Kan. 

This makes a total membeiship now of 246, of whom 12 are honorary, 38 
are life and 196 are annual. Of the life and annual members, 65 are national; 
that IS, they belong to the American Association for the Advancement of 
Science and pay their dues through the Academy. 

As soon as the adoption of the amended section 3 of our constitution was 
reported to the American Association for the Advancement of Science, their 
secretary, at W’ashington, reported the Academy as affiliated, and sent to the 
Academy a check for $56, our share of dues which they had already collected 
for 1920. 

Since then we have been trying to get m correspondence with all members 
of the American Association for the Advancement of Science who live m Kan- 
sas and give them the benefit of the Academy without further expense to 
them. All Kansans who belong to the American Association should belong 
to the Academy. All new members of the National Association will save $5 
by joining through the Academy. 

The Academy library is in the same location and condition as it was when 
the last report was made. Many valuable exchanges have been received ^ 
during the year, and many of our transactions have been sent out. We now 
have the volumes from one to twenty-nine in groups, so that a complete set 
may be made up m a few minutes, E. A. White, Secretary. 


REPORT OF THE TREASURER. 


Receipts : 

Dues 

Interest on deposits 

Sale of Transactions 

Total 

Balance from previous year 

Grand total 

Expenses 

Balance on hand 


Pittsburg, Kan., April 23, 1920. 

$99.00 

30.78 

5.50 

$136.28 

753.96 

$889*24 

89.11 

$800.13 

L. D. Haven HILL, Treasurer. 
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FIFTY THIRD ANNUAL MEETING, 

KANSAS ACADEMY OF SCIENCE. 


Program of the Fifty-third Annual Meeting, 


Lawrence, February 18, 19, 1921. 


Friday, February 18. 


10:30 a.m. 

2.30 p. m. 
6:00 p. m, 
8:00 p. m. 


Reading of minutes of last meeting and secretary’s report. 
Reading of papers. 

Appointment of committees. 

Business meeting. 

Reading of papers. 

Dinner by local membere to visiting members. 

Some good talks. 

Lecture and papers. 


Saturday, February 19. 

9.30 a.m. Unfinished business. 

Election of officers. , 

Reading of papers. 

PAPERS SUBMITTED FOR THE FIFTY-THIRD SESSION. 

1. The Coleoptera of Southwest Utah. W W. Knaus 
2 Notes on Buprestis conjivens Say. IV. W, Knaus 

3. An Expedition to Peshawar, N W Province, India (1920) R K. Nahours 

4. Restoring Zoology to its Proper Place in the College Curnculum //. H Ninrnnyer 

5. Public Baths. J M Me Wharf.* 

6 Color in Nature J E Todd 

7. A New Nesting Record for the Pine Siskin F. F Crevecoeur 

8. Additions to the List of Kansas Lepiiloptera F. F Crevecoeur 

9. Additions to ^be List of Kansas Hvmcnoptera F. F. Crevecoeur . 

10. Some Practical Applications of Disinfectants (Germicides), Antiseptics and Deodorants. 

L. E. Sayre. 

11. Botanical Notes for 1920. Frank Agrelius. 

12. Archseology of the Tuba-Kayenta Region A B. Reagan. 

18. Some Notes on the Lummi-Nooksack Indians, Washington A B. Reagan. 

14. Flood Myth of the Bois Fort Chippewas A. B. Reagan. 

16. Huntmg and Fishing of Various Tnbes of Indians. A. B. Reagan. 
lO. Insect Pests of Stored Rice Elbert S. Tucker. 

17. Birds: Their Life and Activities. O. P. Dellinger. 

18. A New Alfalfa-hay Worm Near Manhattan, Kan. Nellie M. Payne. 

19. An Annotated Bibliography of North Ameiican References to Lachnosterna. 

Wm. P. Hayett. 

20. Importance of the Primitive Instincts to the Scientist. L C. Wooster. 

21. Volcanic Puhnee in Kansas. L. C. Wooster. 

22. Coyote Pests, C. H. Sternberg. 

23. Cretaceans of Southern California. Chas. H. Sternberg. 

24. The Reciprocal Relations of Soil and Insects, with Special Considerations of the Thermal 

Factor. James W. McColloch. 

25. Frogs and Froggmg. E. C. O’Roke. 

26. Peace Time Problems Grown Out of the Chemical Warfare Service. C. I. Reed. 

27. Ground-water Level. TV. A. Cook. 

28. Further Studies in Temperance as Affecting the Development of the Chick. 

Mary T. Harman. 

29. The Importance of Abandoning the Use of Trivial Thames, Many of Which Were Used 

in Alchemical Days, for Commercial Products. E. H. 8. Bailey, 
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80. Hawaii: Its Peoples, Customs and Scenic Wonders. L. A, Walworth. 

81. State PaAs. H. de Forest. 

32. The Relation of Buried Mountains in Kansas to Oil Production. Raymond C. Moore. 

33. The Effect of Cigarette Smoke Upon the Rate of Growth of Young Rabbits. 

W. J. Baumgartner. 

34 On the Preptiration of the Aromatic Mustard Oils F. B. Dams and C. P. Olander. 

85. Notes on the Conductivity of Solutions. H M. Elsey. ^ 

86. A Method for Determining Single Potential Differences. H P. Cady and H. M. Elaey. 

37. The Germicidal Value of the Commercial Disinfectants of the Chlorine Group. 

O. N. Watson. 

38. A Possible Rainfall Period Equal to One-ninth the Sun-spot Period. Dimmore Alter. 

39 The Effect of Boiling upon the Iodine Value of Lubricating Oils 

H. C. Allen and H. W. Palkowaky. 

40 The Industnal Research Movement of To-day. W. F. Faragher. 

41 Notes on Values of Industrial and Utility Properties P. F. Walker. 

42 The Development of the Organ of Hearing Hubert S Sheppard. 

48. Factors of Control in the Development of Conduction Paths in the Bram. G. E. CoghtU. 

44 On the Production of Hydrocyanic Acid by Bacillus pyocyaneous 

A F. Patty and N P Sherwood 

45 Further Studies on Influenza N P. Sherwood and J Welker. 

46 Further Studies on Influenza. O 0. Stoland and N. P Sherwood. 


Minutes of the Fifty-third Annual Meeting. 

The fifty-third annual meeting of the Kansas Academy of Science met in 
the chemistry lecture room of the University of Kansas, Lawrence, at 10 
o’clock, February 18, 1921, and was called to order by the president. Prof. 
0. P Dellinger. 

The first order of the morning was the reading of the minutes of the pre- 
vious meeting by the secretary, which were approved. 

The secretary gave his annual report, which was also approved. 

The President appointed the following committees: 

Program Committee: De Forest, Rankin, Watson. 

Resolution Committee: MeWharf, Knaus, Harman. 

The local committee reported that the morning session would continue 
until 12 o’clock, adjourning until 2 o’clock, the session to continue until 4:30 
o’clock, at which time the Academy was invited to attend the Sherwood Eddy 
meeting in Frazer Hall. At 6.30 a complimentary dinner to visitors would be 
held at Plymouth Parish House. Papers were read by W. Knaus, J. M. Me- 
Wharf and G. E. Coghill, after which the session was adjourned until 2 o’clock. 

The afternoon session was called to order by the president, who appointed 
the following further committees: 

Nominating Committee: Willard, Sayre, Wooster. 

Auditing Committee: B. M. Allen, Nabours, Ninninger. 

Membership Committee: The secretary, Rankin, Harman, Coghill. 

Publishing Committee: Dams, Willard. 

Press Committee: Bailey, Baumgartner, Harshbarger. 

Legislative Committee: MeWharf, Harshbarger, Bailey, Hughbanks. 

Research Committee: B. M. Allen, Ackert, Dains, Willard, Yates. 

The reading of papers was resumed by the following members: H. N, 
Ninninger, Mary T. Harman, C. L Reed. 

H. de Forest had been appointed by the Ecological Society as its repre- 
sentative in this state, and as such representative gave a paper on state parks. 
His paper was a plea to preserve places of beauty and historical interest in 
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the state, and asked that a committee be appointed from the Academy to 
assist him in that work. 

Doctor Bailey moved that a committee of three be appointed by the presi- 
dent to cooperate with Doctor de Forest in this work. 

The motion carried and the following were appointed* Dr. H. de Forest, 
chairman; Prof Roy Rankin, Dr. R. K. Nabours, Dr. R. C. Moore. 

On Friday evening the Academy, with a number of interested guests, met 
at the parish house of the Congregational Church to enjoj^ a banquet ten- 
dered the visiting membei*s by the local society. After the repast Doctor Wil- 
lard acted as toastmaster in a most happy way, and called on Dean Kelly, 
Professor Dellinger, Professor Rankin, Dean Sayre, Doctor Bailey, Doctor 
Wooster and Miss Meeker, who responded to Doctor Willard’s call in a most 
interesting manner. A vote of thanks was given the hosts of the evening for 
the splendid meal. 

At 8 o’clock the president. Professor Dellinger, gave his annual address, 
taking as his subject, “Birds* Their Habits and Environment,” winch he 
handled in an able and interesting way. Professor Alter gave a paper on 
“A Possible Rainfall Period Equal to One-ninth the Sun-spot Period,” which 
called forth much discussion, especially as to the probability of drv or wet 
weather for the coming season. 

On Saturday morning the meeting was opened by the reading of the 
treasurer’s report, which was referred to the auditing committee and ap- 
proved by it. 

The nominating committee made its report as follows. 

President, Roy Rankin, Hays; first vice president, R. K Nabours, Manhat- 
tan; second vice president, W. R. B. Robertson, Lawrence, secretary, E. A. 
White, Lawrence; treasurer, L D. Havenhill, Lawrence Executive Council* 
Dr. Mary T. Harman, Manhattan; W. J. Bauingartnor, Lawience; Frank LL 
G. Agrelius, Emporia; W. A. Harshbarger, Topeka. 

The secretary was instructed to cast the vote for the officers nominated, 
and they were declared unanimously elected. 

Doctor Elsey made the following motion. That authors estimate the time 
required for their papers, and those desiring overtime must obtain permission 
for the same from the executive committee. 

Papers were read by the following members. Nabours, Wooster, Cady, 
Elsey, Walworth, Sherwood, Walker, Shephard, Agrelius and Bailey. 

On motion of Doctor Bailey, the time and place of the next meeting was 
left to the executive committee. 

The resolutions committee made the following report, which was accepted: 

It is resolved. That- the thanks of the Kansas Academy of Science are due to the au- 
thorities and faculty of the State Uinversity for furnishing rooms for the meetings of the 
fifty -third annual sessions of the Academy and for other courtesies shown. 

It IS further resolved. That the visiting members of the Academy tender the resident 
members their appreciation for the banquet served the evening of the first day’s sessions. 

The Academy adjourned to meet at the call of the executive committee. 
REPORT OF THE TREASURER. 


Expenses of the secretary $54.39 

Traveling expenses of the executive committee 26.54 

Total expenses, 1921 $80.93 

Paid in part from Academy money appropriated last year 41.22 

Balance for this year’s expense $39.71 
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Receipts brought forward $800.13 

Received from dues 133.00 

Interest 31.87 

Received from sale of Transactions 1.00 

Total receipts $966 00 

Total expenses 39.71 

Balance on hand $926.29 


L. D. Haven HILL, Treasurer. 




PART II 


PAPERS— FIFTY-FIRST ANNUAL MEETING. 


( 31 ) 



32 


Kansas Academy of Science. 


TITLES OF PAPERS, 

FIFTY-FIRST ANNUAL MEETING. 


The Cul.TivATioN of Medicinal Plants L D. Havenhill. 

Patent Laws in Regard to the Protection of Chemical Industry. L E. Sayre. 

Some Dragon Flies of South fcstfhn Kansas Vernon C Allison 
A List of Butterflies of Crawford County, Kansas. Vance Randolph 
The Weakening Effect on a Species of Plants of Being Continually Reproduced by 
Artificial Means E F, A. Reimsch. 

Problems in Artillery Ammunition Design R. A. Seaton 

Factors Influencing the Teaching op Science and Enginefrtno A A Potter. 

A Review of the Literature on the Rusts op Oats, VV’^ith Notes on Their Distribution 
IN THE United States. John H Parker. 

Explorations op the Permian of Tbxcs and the Chalk of Kansas, 1918 
Charles H Sternberg. 

Botanical Notes for 1918-19 Frank U. G Agrelius. 

The Banana as a Food Product J. M MeWharf. 

Probable Eocene Glacial Deposits in the Fort Apache Region, Arizona. 

Albert B. Reagan 

Glacial Deposits in Pine River Valley, Colorado. Albert B Reagan 
Plague Among Chickens in Central Iowa During the vSummer of 1918. 

Albert B. Reagan 

The “Flu” Among the Navajos Albert B. Reagan 
Some Suggestions on Climate Albert B Reagan. 

Scientific Measurement op the Achievements op Pupils F. J Kelly. 

Studies of Insects Associated With the American Mistletoe Elbert S. Tucker. 

Notes on Some Fungi of Eastern Kansas Guy West Wilson 
Edible Mushrooms of Kansas. Elam Bartholomew. 

More Evidence That Platte River, Nebraska, Formerly Connected With Grand River, 
Missouri. James E Todd. 

The Eleodes of Riley County, Kansas James W. McColloch 
Lachnosterna in the Vicinity of Manhattan, Kan. James W McColloch and 
Wm P. Hayes. 

Notes on Larval Trematodfs from the Laramie Plains Earl C O’Roke 
Plant Diseases Heretofore Unreported in Kansas — Reported in 1914, 1916, 1916, 1917. 
L. B. Melchers. 

Plant Disease Survey Report for Kansas, 1918. L. E. Melchers. 

The House Fly and Fowl Tapeworm Transmission James E. Ackert. 

Studies on the Occurrence and Development of Ascaridia Perspicillum, Parasitic in 
Chickens. Bertha L. Danhetm. 

Kansas Rhyncophora in the Collection op the Kansas State Agricultural College. 

Wm. P. Hayes. 

Helium as a Balloon Gas. Hamilton P Cady. 

The Earth-Moon Theory. Leroy Hughbanka. 

A Study op the Oil prom Sumac (Rhus glabra.) H. W. Brubaker. 
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The Cultivation of Medicinal Plants. 

(Address of the retiring president, fifty-first annual meeting.) 

L D Havenhill. 

Members of the Kansas Acaderny of Science, Ladies and Gentlemen: It is 
not of my own volition, but to comply with a by-law of this Academy, adopted 
more than a generation ago, that I appear before you this afternoon. 

Nearly twenty-five years ago, when the Academy met at this College, Pro- 
fessor Sayre, dean of the school of pharmacy of the State University, as your 
president, addressed you on the subject of “Medicinal Plants.” Now, after a 
lapse of nearly a quarter of a century, and the Academy again assembled in 
Manhattan, another member of the faculty of the same school of pharmacy is 
about to speak to you on a kindred subject, “The Cultivation of Medicinal 
Plants.” 

Professor Sayre has been from the very first an ardent advocate of the cul- 
tivation of medicinal plants in the United States, and particularly in Kansas. 
The seeds sown by him have as yet failed to germinate in Kansas, though, 
strange to say, those wafted into the adjoining states both to the north and 
to the south have rooted, blossomed and fruited. 

Medicinal plants have always afforded a subject of great interest, and their 
cultivation dates back many centuries before the Christian era. Drug cultiva- 
tion in the United States as a whole, aside from those plants which serve two 
purposes — medicinal and industrial — and in which value as a drug is the least 
important, have received but little attention. In this class are such plants as 
cotton, tobacco, flax, hemp, hops, mustard, castor beans, etc. The explanation 
for this lack of more general consideration may, of course, be found in the 
limited and sometimes uncertain market for drugs; the easily accessible sup- 
plies, under normal conditions, from foreign countries; the lack of knowledge 
m their cultivation; and the cost of labor. 

The recent strenuous times have brought to us a lesson on the desirability 
of developing our own resources more evenly in all directions. The question 
now is. Will we profit by it, or will we again drift back into the old, easy 
channels? 

In the past if some nation by reason of her more frugal habits was able to 
develop a certain line of industry and supply our needs at a price below that 
at which we could produce the same goods and at the same time realize a 
profit commensurate with that obtainable in other lines, we were content to 
have her do so. Profit seems ever to have been the prime incentive for the 
development of our industries, and the greater the profit the greater has been 
the development. 

The rapid production of various synthetic drugs of foreign manufacture, to- 
gether with skillful advertising, has resulted in the undoing of our one-time 
favorite herb doctor with his store of remedies derived from the vegetable 
world, and particularly from his own garden. The demand for these foreign 
synthetics has enormously increased, while that for our local drugs has ma- 
terially declined. The vegetable materia medico has become greatly narrowed, 
and, strange to say, that which remains of it is largely foreign grown. It was, 
therefore, to be expected, when ocean commerce began to be interrupted and 
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the great drug markets of the world — Hamburg, Trieste and London — prac- 
tically closed, that a marked drug scarcity was experienced in this country, and 
that the prices of all drugs should advance from ten to several hundred per 
cent. This shortage in some instances became very acute, and but for the fore- 
sight of certain individuals might have become extremely serious. 

Drug cultivation, while not entirely new in this country, has, for reasons 
already mentioned, never flourished here. * What has been done has been 
largely m the way of exiienmental gardening rather than farming 

Our supply of native American drugs has until recently been derived almost 
entirely from wild plants. Strange to say, in spite of our large medicinal flora, 
but one plant, ginseng, has up to the pre&ent attained any importance in our 
exports, and but few of our native plants ha\e attracted any attention abroad 
On the other hand, we have been importing between fifteen and twenty mil- 
hon dollars’ worth of drugs annually, of which a considerable part could be 
raised in this country, while no inconsiderable quantity might be collected 
from plants flourishing here, and which in some cases are considered as pests. 
This IS particularly true of drugs such as dandelion, yellow dock, poke, bur- 
dock, jimson, corn silk, red-clover blossoms, etc 

The time when the cultivation of drugs began m Amenca dot's not seem to 
be recorded. The early setth.'rs are known to have brouglit seeds with them 
from Europe, and many of the plants so introduced have, like the people who 
brought them, become naturalized and spread to the four corners of the 
country. We hav^e visible and lasting evidences of this in several well-known 
plants, particularly in dandelion and stramonium The last-named plant, com- 
monly known as jimson weed — a contraction of Jamestown weed — thereby has 
its origin in this country definitely fixed 

History furnishes but little information concerning the cultivation of drugs 
in this country prior to the beginning of the nineteenth century In 1781 we 
find that Marshall attempted the cultivation of the opium poppy. In passing 
it might be stated that the cultivation of this plant is not difficult. It has 
been found to thru e in v^arious parts of the United States and as far north as 
Vermont. A very fair quality of opium can be produced, but the amount of 
hand labor required is too great to enable us to compete with the Old World. 
We must wait for the production of our own morphine and ccaleine until we 
can derive it more directly from the plant. The United States Department of 
Agriculture has recently reported some progiess in this direction. 

The Shakers were the first people in this country to engage in what might 
be called extensive operations in drug cultivation They began it at Mount 
Lebanon, N. Y., as early as 1800, and soon established quite a business Other 
Shaker colonies subsequently took up the work, jiarticularly at Union Valley, 
Ohio. One of these companies is said to have had at one time at least forty 
acres under cultivation. The annual production of drugs at Mount Lebanon 
when the industry was at its height is estimated at from 40,000 to 50,000 
pounds. The work of the Shakers m this direction in recent times, particularly 
since 1880, has attracted but little attention. 

One of the oldest medicinal plants m the world is mint. It was likewise one 
of the first to receive attention commercially in America. The production of 
oil of peppermint was begun m Wayne county, New York, in 1816, and soon 
reached sufficient importance to rate this county as one of the mint-producmg 
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centers of the world. The cultivation extended to Michigan m 1835, and since 
then this state, owing to bettor soil and improved methods, has passed to the 
first rank. Mint growing is now a well-established industry in New York, 
Michigan and northern Indiana. The states Iowa, Wisconsin, Idaho, Oregon, 
Illinois, and quite recently Louisiana, contribute, but to a much lesser extent. 
It IS believed that peppermint would do well on some of the rich bottom lands 
of Kansas. The jirofits to be derived fiom mint culture are said to be in the 
same class as alfalfa growing, but the market for the output is v^ery much 
more limited and the industry could soon be overdone. The expense bf 
planting, proMding stills, etc., is also quite great. An acre of mint will pro- 
duce from 12 to 50 pounds of oil, worth from $2 to $3 per pound 

Ginseng, the first of our native dings to be exporteil, and indeed about the 
only one still, was not one of the first to be cultivated Until about 1885 it 
was belic\ed to be im[)Ossible of cultivation, though the suggestion of its 
cultnation w'as made as lar back as 1801 by Samuel Stearns in his American 
Htrhal The expoitation of this diug is recorded m 1794, and official figures 
lor 1821 show’ that 362,992 pounds were exported, averaging 48 cents jier pound 
and valiK'd at $171,586 In 1887 the average price irer pound had risen to 
more than $2, vet its cultivation was regarded as doubtful and unprofitable 
bv the United Stales Department of Agriculture 

Th(' first successful cultivation of this plant, according to an article by 
Forn'st Crissev, published in American Fore.^try for 1913, is attiibuted to a 
Missourian, who inspired by the adverse leports of the Department of Agri- 
culture, determined to “show the government ” So successful was his demon- 
stration that it IS claimed that the returns from his little garden nine years 
later amounted to $25,000, and that shortly afterwards he was offered $100,000 
lor his ginseng ])atch of a quarter acre. A ginseng boom was started along 
about 1903, and, as was to be expected, a great many people lost all that they 
put into this venture Others more skillful and persistent had made it pay. 
Most ot the supply of this drug is exported to China. The statements fre- 
(pientlv quoted that it is of value only because of the fancied resemblance to 
the human form do not appear to be founded on fact, judging from the type 
of drug most in demand, w’hich is the plain, finely wTinkled root that would be 
chosen by any drug expert as possessing the greatest medicinal value. Tins 
drug IS now successfully cultivated in several states of the Union. Owing to 
its high price, the siqiply of the wild drug is practically exhausted. The 
tonnage exported has fluctuatingly decreased almost from the beginning, 
but the price, on the other hand, has increased more than proportionately. 
The records show that the largest exportation was 640,967 pounds, m 1841 ; 
the smallest 37,491 pounds, in 1854. The lowest average puce per ))Ound was 
30 cents, in 1825, and the highest $8.16, in 1914. The fotal number of pounds 
exported in 1914 was 224,605, valued at $1,832,682. This, by the way, is the 
record in total value as well as in price per pound. In recent years disease has 
attacked the gardens to such an extent as to demand expert treatment. This 
has rendered the commercial cultivation of this plant more highly specialiaed 
and the monetary returns more uncertain than ever before. The long time 
required to mature a croj) — five to six years — together with the appearance 
of disease, seems certain to restrict the cultivation of this plant in the future 
to those who are greatly interested in and thoroughly qualified for the work. 
This will tend to prevent overproduction, and in a measure maintain the con- 
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tinned high price, thus insuring to these few adequate financial returns for 
their labors. 

Many of those of the less fortunate ginseng growers are already turning 
their attention to the cultiv^ation of another and much hardier plant, hy- 
drastis, or golden seal, which requires about the same general treatment. 
Golden seal also requires four or five years m which to mature a crop. The 
supply of this drug is limited at present to the wild plants, which are found 
growing chiefly" in the valley of the Ohio river. The bulk of these plants are 
now literally eradicated. The price of this drug, which in 1895 was only 15 
cents per pound, has now for several years ranged between $4 and $5. Those 
who are possessed of producing gardens are reaping a rich harvest. There is 
no question whatever in medical circles concerning the therapeutic value of 
golden seal. The market, though still largely a home one, is gradually ex- 
tending to Europe. The danger of overproduction is not immediate, and it 
would therefore seem that for those who possess limited acres but limitless 
patience, and who are living in localities where the natural conditions of 
climate and soil are favorable, the cultivation of this drug offers a remunera- 
tive field. 

Two other native drug plants of worth which are also becoming quite 
scarce are senega and cascara sagrada. Unless we are able to find substitutes 
for them their cultivation will soon become imperative. 

The United States Department of Agriculture has in recent years been 
devoting considerable time and attention to the cultivation of medicinal 
plants, and in particular to those plants for which we are dependent upon 
other nations. One of the first of these to receive the attention of the de- 
partment was the camphor tree. Camphor, though widely known and used, 
is only about two-thirds the commercial importance of ginseng The imports 
m 1914 amounted to 4,043,014 pounds, worth $1,112,505. It is said that about 
two-thirds of the amount imported is consumed in the manufacture of cellu- 
loid. The world’s supply of camphor is obtained from China and Japan. 
During the Russian- Japanese War the supply of camphor became so un- 
certain and the price so high as to seriously interfere with the celluloid in- 
dustr>^ This resulted in the stimulation of the production of synthetic cam- 
phor, and also in causing the United States Department of Agriculture to 
advocate the cultivation of the camphor tree m this country, especially in 
Florida and southern Calif orma. The department has been very successful 
in its experiments as well as in engaging private capital in this enterprise. 
There are now quite extensive plantations in Florida and also in the island of 
Jamaica. More ‘ economical methods of harvest than those used in the 
Orient have been employed, and the present indications are that we will soon 
be producing camphor ih sufiScient amounts for our needs. It is recommended 
that the trees be planted in a kind of hedge, so that they can be trimmed by 
machines once or twice a year. The camphor is obtained by distilling the 
leaves and twigs, which are found to be richer in oil and ^‘gum” than the 
wood, and, of course, this method, unlike the Oriental method, is not de- 
structive to the trees. There are now more than eighteen square miles of 
camphor plantations in Florida. 

Other well-known drugs for which we have until quite recently depended 
entirely upon other countries for our supply are belladonna, hyo8cyamus,> 
digitalis and cannabis. These are now being successfully grown in the United 
States, though still in very limited quantities. 
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The introduction of belladona culture is due to Dr. F. B. Kilmer, of the 
firm of Johnson Johnson, famous for belladonna plasters. The experi- 
ments were begun in the Belleview gardens of Mr. R. W. Johnson, president 
of the firm, in 1899. Since then its cultivation has extended into several 
states. The most elaborate experiments, perhaps, have been those conducted 
in California under the direction of Prof. Albert Schneider, of the California 
College of Pharmacy. The annual demand for this drug is estimated at be- 
tween 300 and 400 tons. The average yearly yield per acre is variously 
stated, but a safe average would undoubtedly be about one ton. It will thus 
be readily seen that between 300 and 400 acres is all the territory that we 
need devote to this industry. This acreage will undoubtedly soon be under 
cultivation. Concerning the financial returns to be derived from the cultiva- 
tion of this drug, it IS stated that the first few pounds of it raised cost the 
firm of Johnson Sc Johnson more than $1,000 each. The market price of the 
drug is now about $1.75 per pound. One advertiser claims to have received 
$2,400 per acre for his crop. 

Our nation recently experienced a marked shortage in digitalis, which for a 
time threatened to be serious. The school of pharmacy of the University of 
Minnesota has for several years been especially active in the propagation 
of digitalis, and when the shortage began to be felt this university announced 
that it had enough of the drug on hand to meet the needs of the people of 
Minnesota. The United States government called upon this institution for 
digitalis, and it in turn called upon other institutions for aid. The school of 
pharmacy and the peoples of the states of Oregon and Washington responded 
and collected quantities of this drug, which thrives without cultivation m 
the ranges near the Pacific in a strip of territory about forty miles wide and 
ranging from northern California through Oregon and well up into Washing- 
ton. The school of pharmacy at Cornwallis forwarded to the receiving and 
testing station at the University of Minnesota some 1,600 pounds of choice 
dried drug, while from another small district in the state some 15 tons of it 
were collected. It is estimated that the Oregon territory alone can furnish 
50 tons of digitalis annually, and of as good or better quality than that re- 
ceived in recent years from gardens in England. The annual import of this 
drug IS claimed to be between 40,000 and 60,000 pounds. 

By taking into account our various natural resources, it would seem that 
with a minimum amount of attention the greater part of our requirements in 
the way of vegetable drugs could in the future be easily taken care of through 
home production. Some steps in this direction have already been taken and 
a movement has ^een started to establish an institute for cooperative re- 
search as an aid to the American drug industry. 

At the present time the cultivation and propagation of medicinal plants in 
the United States is being carried on in a more or less unorganized way by 
the following : 

1. Manufacturers of dnig products, such as the firms of Johnson Sc Johnson, 
New Brunswick, N. J.; H. K. Mulford & Co., Philadelphia, Pa., and Eli Lilly 
Sc Co,, Indianapolis, Ind. The first-mentioned firm may be considered as the 
pioneer. This firm has devoted its efforts particularly to the cultivation of 
belladonna. The other firms have undertaken a wider field and have also 
achieved measurable success. 

2. Botanical gardens, such as the Botanical Garden of New York, the Shaw 
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Botanical Gardens of St. Loins, the Philadelphia Botanic Gardens, and the 
gardens of the United States Department of Agriculture. The Department of 
Agriculture, through the Bureau of Plant Industry, has done and is doing a 
great amount of experimental work in the growing of economic plants in 
general, a goodly number of which are medicinal. 

3. Various schools of pharmacy. Many of these have seriously engaged in 
the cultivation, and especially the propagation, of medicinal plants, and sev- 
eral of them have made considerable progress. Conspicuous in this group are 
the state schools of Michigan, Wisconsin, Minnesota and Nebraska. 

4. Various seed and nui*sery firms. 

5. Private gardeners, representing varying amounts of capital in the differ- 
ent states. 

Though Professor Sayre was one of the first to advocate drug propagation 
as an essential part of the work of a school of pharmacy, Kansas has been slow 
to respond and has not taken a prominent part m this work Some financial 
assistance has at last been granted, and he hopes to begin some of this work in 
the very near future. 

A review of the flora of Kansas discloses that there are growing within the 
borders of the state between 300 and 400 plants to which medicinal properties 
have been attributed. In this list there are but few species of recognized im- 
portance, and practically none of these are found growing in sufficient abun- 
dance to be of commercial importance to the state. 

So far as I have been able to ascertain, ginseng is the only drug not native 
to the state that has been cultivated here, and that with indifferent success. 
Of the native plants the one of greatest importance is the echinacea, the 
natural range of which centers m Kansas and Nebraska. This drug is a very 
popular alterative, and many physicians, in spite of the adverse reports con- 
cerning its medicinal value from the laboratory of the American Medical As- 
sociation, continue to prescribe it with gratifying results. The cultivation of 
this plant IS recommended if the supply is to be maintained. It is quoted at 
24 cents per pound. Whether its cultivation will prove remunerative at that 
figure remains to be proven. The proper place for settling this question would 
certainly seem to be in Kansas or Nebraska. Silphium — rosin weed — is an- 
other drug which is supplied to some extent from Kansas. It is quoted at 4 
cents per pound for the root. There are several drugs that grow so persistently 
here that it would seem that their cultivation might be profitable. One of 
these IS dandelion, which is quoted at 21 cents per pound. There are many 
other and more valuable exotic drugs which might flourish m Kansas were they 
but once introduced. 

While it IS believed by many that drug cultivation, on the whole, will not 
prove to be any more profitable than the growing of other field and garden 
products, this is no excuse for neglecting to produce so important an article. 
By improving the species and ttiethods of harvesting, which has been done in 
almost every instance in which the subject has received attention, much may 
be accomplished in the way of discouraging foreign competition and increas- 
ing the financial returns. Attention should also be paid by the pharmacist 
and chemist to the preparation of drug concentrates, which, as in the case of 
such drugs as dandelion, would undoubtedly yield valuable returns and bring 
the drug itself into a more useful and favorable condition for therapeutic em- 
ployment. 
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This entire field should and must be covered. It is almost entirely unex- 
plored at present, and surely it presents an inviting opportunity for research 
to those who love to grow plants. We should, if for nothing more than as a 
matter of duty, take up this work seriously m the very near future and pro- 
duce for our own use such drug plants as can be grown m our ranges of 
climate. 

Many of the older members of this Academy have in times past displayed 
considerable interest in this subject, though in recent years we have heard 
but little from them concerning it. I wish to take this opportunity to invite 
them to continue this work and also to invite the younger members of the 
Academy to give it careful consideration, m the hope that before another 
quarter of a century rolls around Kansas, through her Academy of Science, 
will have been placed on the map. 

In concluding, a series of lantern slides illustrating certain phases of this 
work were shown. 

Patent Laws in Regard to the Protection of Chemical Industry. 

L E SvYRF 

At the tune of the last meeting of this Academy chemical manufacturers 
and many captains of our industries were facing a serious problem of sup- 
plies due to war conditions. The situation brought into prominence some 
questions re lating to our patent and copyright laws which had a more or less 
direct influence upon the stimulation of home production, self-dependence, 
the stimulation of invention, research, etc. Our laws with reference to this 
subject, it was believed, needed levi.sion A rather informal discussion of 
this subject took place at our annual meeting, which suggested the presenta- 
tion of the present jiaper in the hope that, now th(' war is over, the subject 
may be still kept alive and some deliberate legislation may be finally obtained 
which will tend to further the aim above referred to. 

There are at h‘ast two distinct methods our government has recognized 
to promote research and invention; one is by subsidy, and the other by 
patent, trade-mark laws, etc As a recent example of subsidy, we may cite 
the approjiriations made by Congress for experimental purposes From the 
Congressional Record we note that for aviation purposes the third session of 
the Sixty-first Congress, 1911, appropriated $25,000, and in the second session 
of the Sixty-second Congiess, 1912, $20,000; the Sixty-third Congress, 1914, 
$10,000. Since the first- session of the Sixty-fourth Congress, there was ap- 
propriated from public funds for aviation purposes over $50,000,000, a large 
part of which may be considered as subsidy for research and invention.^ 

In every age progress has been obstructed and the beneficient work of 
inventors set back for a generation by the general apathy and the utter lack 
of public encouragement and recognition. Who can estimate the incalculable 
public advantage, the benefits redounding to the general welfare, to industrial 
progress and the steady advance of science and the arts had the government 
promptly and generously assisted, by subsidy, m the development and pro- 
motion of such epochal inventions as the spinning jenny (1769), the power 

1. C^ongresatonal Record, vol. LV, p. 5129. 
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loom (1786), the locomotive (1786), gas lighting (1792), cotton gin (1793), 
steamboat (1796), the reaper (1831), rubber goods (1830-1840), sewing machine 
(1843), submarine (1878), telephone (1876), airship (1903), etc. 

The laws pertaining to patents — the other method of stimulating inven- 
tion — are too well known to need description, yet the rules relating to them 
are elaborate and complicated. 

These laws might be considered, perhaps, as an. indirect method of subsidy; 
they have been, undoubtedly, in spite of their abuse, a great stimulus to 
scientific and inventive activity and of much importance in the proper pro- 
tection of our chemical industries 

W. B. Munro, in his volume, ^The Government of the United States,’' 
page 283-284, in defining these laws briefly, says* 

“Congress is given the power to 'promote the progress of science and the 
useful arts, by securing for limited times to authors and inventors the ex- 
clusive right to their respective writings and discoveries'; in other words, to 
grant patents and copyrights.” 

“A patent is a certificate given to an inventor, securing for him during a 
designated term of years the exclusive right to make such profits as there may 
be m his invention. . . 

“Trade-marks have no necessary relation to inventions or discoveries, and 
do not come within the power to issue patents or copyngjits. But the trade- 
mark used in interstate commerce may be registered in the patent office. 
When intended for use in trade within a single state they can be protected 
only by state registration.” 

“It should be mentioned, moreover, that the granting of a patent does not 
give an inventor the right to manufacture or to sell his invention except under 
such conditions as the police power of the states may impose. Even patented 
articles, if dangerous to safety, health or morals of the community, may be 
excluded by the laws of any state The imposition of a license fee by the 
states for the sale of any article, moreover, would apply as well to patented 
merchandise as to any other. The right to manufacture or sell is not derived 
from the patent, and is neither increased nor diminished thereby.” 

To the physician, pharmacist and chemist, who are familiar with the various 
types of patented and trade-marked proprietary articles, it seems clear that 
some reforms are necessary — reforms tending to eliminate unjust discrimina- 
tions that favor foreign countries, permitting them to utilize our patent and 
trade-mark laws for building up foreign industries at the expense of our own, 
and the American people, A protest against this situation has been put 
forward by several writers. Mr. J. W. England, for example, of the American 
Pharmaceutical Association, 2 finds the crux of the situation in our system 
cf “product protection.” He says: 

“The crux of the situation with reference to the patent protection of 
chemical compounds, more particularly the synthetics, in this country, is to 
be found in our system of product protection. We not only permit the copy- 
righting of the title of a chemical compound and the patenting of the process 
for making it, but — and this is the vital point — we permit the first inventor to 
patent the product as such, and thereby estop all future inventors from mar- 
keting the same product, no matter how made. 

“It is hardly necessary at this time to cite examples of the thousands of 
synthetical compounds that are made in Germany and process-patented and 
product-patented in this country; but, for illustration, we shall call one of 
these ^X’ — ^and it is a widely .used compound. Prior to the European conflict 

sold in this country for about 40 or 60 cents an ounce (wholesale), while 


2. Jour. Amer. Phann. Asaoc., vol. VI, No. 2; Feb. 1917. 
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the price m London was equivalent to about 8 or 10 cents an ounce. There- 
fore, the product protection of chemical compounds prevents the growth and 
devolopment of an Amencan industry. 

‘‘ ‘X’ cannot be marketed and sold in this country except by the owners of 
the patent, who have product-patented the compound, even if it be made by 
an entirely new and original process of manufacture and the process has 
been patented; this has been decided by the Federal courts. 

“But m Germany, for example, ‘product patents’ are not recognized, and 
‘X’ can be made by any other process than that used originally for making 
it, and can be marketed. 

“Under the United States patent laws no one but the owners of ‘X’ can 
market and sell it in this country, and as these owners alone have the 
monopoly of sale, they can fix the selling price. American manufacturers 
generally might make this compound by new and original process, but 
under the consistent rulings of our courts they could not sell the product they 
made in this country; they could make and sell it in Germany.” 

From the foregoing it would seem that from the standpoint of the scientist 
the laws are to be, perhaps, criticised as tending to grant so exclusive a 
monopoly that further research in the same line is discouraged. 

Mr. England suggests six different change.s and modifications for the better- 
ment *of our patent laws, among the number being that “the Commissioner of 
Patents should be authorized to ‘suspend’ the life of a ‘product patent’ if it 
can be demonstrated that the product can be made by an entirely new and 
original ])roces8, and it might be desirable to provide, also, that the inventor 
of the new process shall pay the original inventor an equitable royalty (to 
be determined by the Commissioner of Patents) so long as the ‘life’ of the 
jirocess patent of the original invention last«. In this way the original in- 
^entor could lose no property rights if he has any.” 

He further suggests that which the writer has learned from those who are 
quite familiar with the business of the United States Patent Office to be 
very important (and has been suggested by experts), that “when the issues 
of a patent case bear upon technical or scientific knowledge and judgment, 
as do many patent cases, the law should provide a method, both for legal 
and administrative work, whereby a technical expert or referee or board of 
referees could be called upon to examine the evidence and report findings 
of facts, at the expense of the Federal government. The government em- 
ploys lawyers to pass upon technical questions of law. Why should it not 
employ technical referees to assist the court to pass judgment upon questions 
beyond the ability of court and jury to properly understand? If this were 
done, the technical and scientific defects of patent legislation would be dis- 
closed and remedial mea^utes could be readily adopted. The determination 
of patent questions is a technical and scientific matter, and the greatest 
obstacle in the way of patent reform is the ignorance of the legal fraternity, 
including both the bench and the bar, in the sciences of medicine, pharmacy 
and chemistry and the arts or technical applications of the same.” 

This need for patent-law revision and scientific investigation of claims was 
forcibly presented in a pamphlet published by the American Medical Asso- 
ciation in a report of the council of pharmacy and chemistry which referred 
t(|pjetters patent granted for a medicinal preparation May 2, 1916, which prep- 
^tion was shown to be inactive and which did not have the merit that was 
flaimed for it as a therapeutic agent. In this report the following lan- 
guage is used : 

“The council has continued its 8tuc^y of the United States patent law as it 
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applies to medicine, and has become convinced that in many instances the 
patent law or its enforcement is contrary to the best interest of the public, 
both as concerns health and prosperity. The council feels it a duty at this 
time to protest against the provisions of our patent law, or the methods of its 
enforcement, which permit the granting of patents without thorough and sci- 
entific investigation of the claims advanced in such letters patent.” 

Few students are better informed as regards those phases of the patent and 
trade-mark laws which relate to chemistry, pharmacy and mtdicine than Dr. 
F. E. Stewart, of Philadelphia. His comments on the Paige bill,^ which pro- 
posed to revise the laws and meet the obvious objections of the present law, 
are published in the proceedings of the American Pharmaceutical Association, 
February, 1917. His writings have received favorable comment even from 
able patent attorneys. It would exceed the limits of this paper to give even 
a brief review of his comments. 

‘The Paige bill,” he says, “is intended to limit the patenting of certain 
chemicals mentioned m the bill to processes for their manufacture, leaving 
the products themselves open to competition, so that others may be stimu- 
lated to invent new processes w^hereby said chemicals may be produce^ of a 
better quality or at a lower price during the lifetime of the patent. In other 
words, no monopoly of the products themselves is permitted, the only mo- 
nopoly being processes governed by patents.” He refers to the course other 
countries have pursued m relation to product patents in this connection 

“Medicines are excluded from patent protection m Germany, France, 
Austria-Hungary, Italy, Japan, Denmark, Norway, Sweden, Portugal, Russia 
and a number of other countries. Other classes of in\ entions excluded from 
patent protection in many countries, as well as m Germany, are foods, chemi- 
cal products, and inventions relating to war material. In all of these coun- 
tries exclusion from protection of inventions relating to medicines or 
foods does not generally extend to those relating to processes or apparatus 
for their manufacture. In all foreign countries which exclude chemical prod- 
ucts from protection, except Switzerland, inventions relating to chemical 
processes may be patented, and in nearly all such countries it is expressly 
provided by law that a patent for a chemical process by which a new chemi- 
cal product IS made shall m effect cover such product, unless it be shown that 
such product was made in fact by some othei process In other words, when 
a new product is discovered, and a process of manufacture is patented, no 
person is permitted to compete with the original patentee unless he is able to 
show that the process he is to employ for that purpose is not an infringement 
upon the patented process. The German patent law excepts from patent pro- 
tection (1) inventions the application of which is contrary to the laws or 
public morals; (2) inventions relating to articles of foods, whether for nourish- 
ment or for enjoyment, and medicines, as also substances prepared by chemi- 
cal processes, in so far as the inventions do not relate to a definite process for 
the preparation thereof. Patents are granted, however; for processes and ap- 
paratus for manufacture, and section 35 provides a method for protecting in- 
ventors of processes for the production of new substances in the following 
manner* ‘If the invention relates to a process for the production of a new 
r substance, all substances of like nature are considered as having been made 
by the patented process until proof to the contrary is given.’ 

“The Paige bill seeks to remedy one serious objection to our patent law 
by making it necessary for foreign patentees to manufacture their products 
in this countiy within two years after the patents have been granted. . . . 
Product pat^ts have been, granted by the United States to foreign manu- 
facturers without insisting that the manufacture of such products shall be 
carried on in this country.” 

8. Bill known at H. B. 11967, a bill to amend sections 4886 and 4887 of the Revised 
Statutes relatmg to patents. 
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This being the case, Doctor Stewart says: 

‘Tt becomes evident that our patent law as now interpreted and applied 
does not promote progress in the arts of ‘chemistry, pharmacy and drug thera- 
peutics as carried on in the United States; in fact, it is very serious hindrance 
both to science and to the arts referred to. It hinders science because it 
does not stimulate original research on the part of would-be inventors in this 
country. Neither does it build up United States industries.” 

The writer has endeavored to find out the fate of the Paige bill. He under- 
stood that it had been locked up in the committee and has not yet been taken 
out A letter received from a large manufacturer, dated April 4, 1919, says* 

“The most we can say of the Paige bill and all others before the Sixty- 
fifth Congress, not passed, died with that body on the fourth of March last. 
The slate is thendore absolutely clean What will be introduced in the next 
Congiess no one can, of course, foresee, but the excuse that legislation that 
will discriminate against American chemists and pharmacists is needed to pro- 
tect the public against the rapacity of the German owners of certain synthetic 
products no longer exists. In the opinion of the American Drug Manufac- 
turers' Association, which met at New York last week, no amendment to the 
present substantive patent law is needed; but a patent court should be pro- 
vided with country-wide jurisdiction to correct the piesent conflict between 
decisions m districts and circuits of limited territorial jurisdiction.” 

It has been urged before the Commission on Patents, says Doctor Stewart, 
that — 

“The United States jiatent huv should be amended to exclude from patent 
protection both medicines and chemical i>roducts generally, at least in so far 
as such inventions are the in\entions of subjects or citizens of the foreign 
countries w’hich exclude this class of inventions from patent protection, and 
it, w^as contended then, and has been the contention ever since, that subjects 
or citizens of foreign countries should not be allowTd to receive in this 
country patents for inventions wdiich are not patentable in their own country 
Thus far the Geiman manufacturing houses have been able to defeat this 
very desirable legislation It has been argued that certain treaties between 
the United States and Germany which give us certain advantages will have 
to be abrogated to jicrmit such a change m the law. It would seem to me 
that this question of treaty should be carefully looked into by Congress foi 
the purpose of ascertaining the truth in regard to the matter and for the 
purpose of publishing the truth, so that the American people may have an 
opportunity to decide whether or not we are gaming more than we are losing 
by such a treatv as the one urged as an excuse for not so revising the patent 
law as to protect American inventors from what ajipears to be such unfair 
competition. If the United States government should conclude to limit 
patents to processes only, surely something should be done to throw the burden 
of proof upon those claiming to have invented new* processes for producing 
the same products as those jiroduced by the patented processes.” 

This latter point we feel is w^ell taken and should be one item for revision, 
namely* The inventor of a new process should be required to assume the 
burden of proof and establish the fact that his process is no infringement, 
and not throw this burden of proof on the original inventor. 

If such wise procedure were adopted it would seem to indicate and em- 
phasize what has been suggested — the advisability of some kind of advisory 
and cooperative board of scientists that would not only assist in solving such 
problems, but would materially aid in the aims and objects of those who 
create and administer patent and copyright laws. 

We all know that before laws can be executed they must be enacted, and 
that before they are enacted they should be discussed and thoroughly in- 
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vestigated. Now all laws dealing with inventions and discoveries are executed 
by the Patent Office, enacted by Congress, and investigated thoroughly by 
nobody in particular. 

To establish a commission to investigate matters of a highly scientific 
nature and to ad\use Congress is nothing more than doing what is now being 
done in the field of art We have established (May 17, 1910) a “National 
Commission of Fine Arts” to advise Congress regarding the building of na- 
tional memorials and buildings. Members of Congress are not artists, and 
so seek the advice of these trained commissioners. Neither are the members 
of Congress scientists, and so should have such a body to refer to m order 
to promote the progress of science as \vell as the fine arts. 

The multiplication of advisory boards and commissions is the subject of 
much criticism to-day We find ourselves afraid to establish one authoritative 
body, and we forget that we have established, under guise of “winning the 
war” a commission to investigate “Garabed”, a “Naval Consulting Board” 
under the leadership of Thomas A Edison, and a “National Advisoiy Com- 
mittee for Aeronautics,” not to mention manv other such bodies. 

Now that the war is over, a centralization of these boardfe and comml88lon^ 
is needed, so that we will have one body to investigate and advise Congress — 
one body to promote the progress of science, encourage 'invent ion and give 
technical help to Congress for the rex ision of patent law. 

Such a board would find many points other than those presented needing 
revision. There' is need, for example, of correction in the line of advertised 
trade-marked and so-called protected “secret preparations” and “proprietaries.” 
A clear distinction should be made, that everybody could understand, be- 
tween a patented chemical, a “cov>yrighted” or trade-marked proprietary 
article, and “patent medicine,” which latter title, m the e>es ot the scientist, 
is extremely ludicrous. 

In conclusion permit me to say that now the war is over, and many of 
the irritations in connection with the patent laws subsided, there is a chance 
that we lose interest in this important .subject. While public sentiment may 
,do much, in spite of inefficient laws, to correct unfairness and abuse, little 
can be hoped for until xvise revisions are perfected. The incentive in pre- 
senting the present paper has been coupled with the hope that the subject 
may be kept alive and agitated and that the interest m it may be widened. 

Another concluding remark. Chemists m this country and Canada are 
now endeavoring to accomplish through subsidy xvhat is fundamentally the 
aim of our patent laws. Canada is considering the formation of a guild, 
which will be properly supported, for the purpose of canying on research of 
interest to the trade. The American Chemical Society is proposing a na- 
tional institute for drug research as one of its objects, which will aim to 
acquire more definite knowledge of the action of drugs upon the human 
body. The society is asking for a fund of $10^000,000 for its scheme. The 
American Pharmaceutical Association is likewise proposing to enter upon 
this important field of investigation of medicinal chemicals. It is fair to 
assume that the future looks very promising, since so much interest is now 
being taken in this general subject of research and investigation. 
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Some Dragon Flies of Southeastern Kansas.* 

Vernon C. Allibon. 

The dragon flies described in this paper were all caught within a radius of 
two and one-half miles of the Kansas State Manual Training Normal campus. 
The localities visited were Play ter ’s lake; the strip pits just west of the Fair- 
view dairy bam; Cow creek and the pasture this side on west Quincy; the 
strip pits west of Cow creek on the north side of Quincy, and on Cow creek 
near the Missouri Pacific bridge. A few were caught near the Missouri 
Pacific bridge over Second Cow creek. 

Thirty-four species were collected and classified during the years 1913, 1914 
and 1915, and the list of dragon flies in this neighborhood is not yet com- 
plete. 

They begin to appear m this section about the first of May, m the follow- 
ing order. Plathemis lydia, Ldyellula basalts, Celethemis elisa (the males quite 
awhile before the females), Tramea lacerata, Pantala hymenece, Pantala 
ftavescm, Tramea onusta, Anax jumus, Pachydiplax longtpennis, etc. The 
Agnonidae and Dromogomphus spohatus become common about the middle 
of July, the iFschmae in August and the Pantala in late August and early 
September. The Sympetrnm does not appear until late August and are 
present in great numbers during the month of September. 

The early dragon flies decrease about the middle of July, but a second crop 
appears the latter part, of the month. A great number of tenerals may be 
observed at this time. The latter part of August witnesses the final decrease 
of the early dragon flies — Libellulidae, etc. 

With the exception of the Tramea, rain drives the dragon flies to shelter. 
They seek shelter according to the following order- Lihellula basalts, Pla- 
themis lydia, Pachydiplax longipenms, Perithemis domitia, Epicordula pnn- 
ceps, Libellula aunpennis, Mesothemis simphcolhs, Anax jumus. The Trameas 
seem actually to i||prease their activity during a rainstorm of twenty minutes 
or less. On misty days the Pantala gather m large numbers m small clear- 
ings between the trees. A ram the night before or a heavy dew delays the 
morning appearance of the dragon flics for several hours. 

Wind forces most of the dragon flies (the Agrionidae especially) to the 
shelter of the grass, weeds and trees. A very few Libellula basalts, Plathemis 
lydia, Perithemis domitia, Pachydiplax longtpennis and Libellula aunpennis 
brave the wind. The Tramea and Pantala fly much higher on slightly windy 
days. 

The heated part of the day compels most of them to the shade, although 
a few listless ones stay out in the sun. 

The Planthemi» lydia, Libellula basalts, Libellula pulchela and Pachydiplax 
longipennis fly from 8:30 a. m. to dark, while the others fly from 8*30 or 9:00 
a. m. to 11 a. m. and from about 4 p. m. till dark. 

The '^schna pentacantha will make short flights of about fifteen or twenty 
minutes’ duration out over the fields, returning at the end of the period to a 
favored spot (the same spot each time), generally a shaded birch leaf over- 
hanging the water. They appear to go to “roost” about 5:30 p. m. 

•“The Insect Bnok,” Howard; Hagen's “Neuroptera” ; “The Dragon Flies of Indiana/' 
by B. B. Williamson, were used in this work. 



46 


Kansas Academy of Science. 


The Dromogomphus spoliatus patrol the^ank until about 4 p. m., when 
they become more and more active, flying higher and farther away from the 
water. 

Great swarms of Ana.r jumm sometimes invade town about 7 30 p m , 
flying very low to catch the evening-flying diptera Such a swarm (about 
1,000) was observed at the corner of Walnut and Euclid. 

In the morning the dragon flies appear in the following order* Eptcordula 
prmceps, Ltbellula auripennis, Ltbelhila pulchela, Libellula basalts, Trarnea 
onusta, Trarnea lacerato, Pcnthenm domiha, Cclethemis ehsa, Pachydiplax 
longipcnnis, Mesothemis sirnphcolhs, and, lastlv, Anax junius 

The Trarnea and Pantala are extremely hard to catch. Thi'v fly high, and 
the only way to catch them is to stand patiently out in the sun in a con- 
spicuous place, and when their curiosity (common to all dragon flics) lures 
them down, catch them with a thirty-inch net on an eight-foot pole Coupled 
dragon flies, especially the Agrionoda^, are much moie \vary than the single 
ones. 

Williamson (page 236) says “Red mites (Acartna) are fiequently found 
on the under surface of the thorax or abdomen.” He is speaking of dragon 
flies in general I liave \ery rarely observed them except on the Paehydiplnx 
longtpennis and the Trarnea. They are \eiy common on the Trarnea Incerata 
and Trarnea onusta, accompanied by small black mites the san'ie size 

The wings of the female Trarnea onusta are for some reason nearly always 
badly frayed. Plathernis lydta are sometimes found with the vimation of the 
front wing pied aiound the triangle. 

The Trarnea have a peculiar habit of parading during copulation. From 
two to SIX coupled pairs will parade for hours, maintaining a fixed equal dis- 
tance between each couple. Once in a while a pair will alight on a leaf high 
up from the ground and remain several minutes. 

The low-flying Libellulidac are frequently captured by flickers I have, 
however, seen swallows and martins repeatedly fail to ^t the high-flying 
Trarnea and Epicordula prmceps. The Trarnea or Epicordula prince ps would 
wait until the bird was very close and shoot up with extreme rapidity, about 
two feet, and allow the oncoming swallow or martin to pass beneath them. 
The dragon fly would then calmly await another attack. • 

Fishermen claim that the female Libellulida3 are often caught, while ovi- 
positing, by bass. I have seen the bass attempt it several times but fail each 
time. 

Dragon flies, even Anax junius, with their jxiwerful side-cutting mouth 
parts, can make no impression on the tough body of the large wasps. The 
Agrionid® are sometimes caught in spider webs. The male Mesothemis sim- 
plicollis IS in the habit of attacking and eating the Perithemis domitia. 

The male Ischnura verticalis does not seem to use (or have) hooks on the 
superior end of his abdomen to seizd the superior organs of the female during 
copulation, as other species do. He uses the tibiae of his hind legs instead. 

All authors on dragon flies remark upon the exceptional voracity of the 
dragon flies. Every dragon fly will eat any other dragon fly or insect that it 
can overcome. Wilhamson tells of a large dragon fly that was chloroformed 
knd ginned down through the thorax. On coming to it started to struggle, but 
regained quiet as long as it was fed. A large dragon fly ate forty mosquitoes 
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m an hour. I have held a dragon fly by the wings and presented the outer 
end of its abdomen to its mouth. It ate the outer three segments of its own 
abdomen without a struggle. Any one or all four wings may be removed, even 
down to a distance of 1 mm. from its body, and the dragon fly makes no 
struggle as long as it is fed. It may be that they do not feel pain or that they 
are unable to localize pain. 

Some dragon flies, especially some of the Libellulidae, seem to parole a 
regular beat on a regular schedule, inspecting everything m their path. All 
dragon flies, with the exception of Penthemis domitia, are very curious. They 
are the fastest flying of all known forms of life, and also maneuver very 
quickly. They catch their prey on the wing, seizing it with their front legs 
and eating it while in the air. 

The almost filled-up strq) pit on the north side of Quincy, about 200 yards 
west of the Fairview dairy barn, seems to be mono])olized by the Libellula 
pulchf'la. 

The thirtv-four species classified follow 

1 AUschnn pcntacantha Rare Around water in shade West Quincy 

2 .Eschnn verticnhs Not rare W(\st of Cow cieek, on Quincy 

3 Anomalaguon haxtat'inn Not common Playter's lake 
i. Anax jauius. Common Water, pastures, etc 

5 Argia npicallifi Common Low-growing water plants. 

6 Arqia putridia Common Low-growing wutei i)lants. 

7 Argta jnolacea. Common Low -growing w^ater i)lants 

8 CelvthctniH thsn Common Water, roads, pastures, etc 

9. C(‘hdh(‘nns cpomnn V(‘iy laie Smith’s })asture. West Quincy 

10 Dromogomphm ^poliatus Common Weeds along still w’ater, Playter’s. 

11 Enallagma aspcrsinn Common Low-growung water plants. 

12 Knallagmn civile Common lanv-giow'ing w'ater plants 

13 Knallaqma signal urn. Common Low-growung w’ater plants. 

14 Epicordula pnneeps Common Pastuies, still water 

15 hchnura verticahs Common Low w'ater plants 

16 Lestes imguiculatus. Not common Still water. 

17 Libellula auripemns. Fairly common Still water 

18. Libellula basahs Veiy common Roads, pastures, lakes. 

19. Libellula eyanea Not common. Still water. 

20. Libellula pulchella. Common Water 

21. Libellula vibrans Not common Still w’ater 

22 Macrotma tamolata. Not common Running water 

23. M esothernis simplicollis Common Watei 

24. Pachydiplax longipennis Common Water, birch trees 

25. Paniala hymena^a. Common Pastures, still water. 

26. Pantala jiavescens Common Pastures, still water. 

27. Penthemis doniiLia. Common Low water plants 
28 Plathcnns lydia. Very' common every place. 

29. Sympetrum albifrons. Fairly common Pastures. 

30 Sympetrum corrupt um Fairly common Pastures. 

31. Sympetrum vicinum. Fairly common. Pastures. 

32. Sympetrum semicinctum. Fairly common. Pastures. 

33. Tramea lacerata. Fairly common. Pastures, waiter. 

34. Tramea onusta Fairly common. Pastures, water. 

Order Odonata. 

Suborder ANISOPTERA. Wings horizontally extended when at rest. 
Suborder ZYGOPTERA. Wings folded w^hen at rest. 
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Suborder ANISOPTERA. 

Family iEsCHNiDAB. Cross veins between first and second longitudinal veins 
do not correspond to the cross veins between the second and third longi- 
tudinal veins. Triangle of the front wing generally of the same shape 
as the triangle of the hind wing. 

Subfamily CordulegasteriNuE. Eyes meet at a single point on top of the 
head, or barely separated. 

Subfamily Gompiiin e Eyes separated at least the width of the apical 
wing spot — generally more. 

Subfamily .Eschinae. Eyes meet on top of head for some distance. 

Family Libellulid^. Cross veins between the first and second longitudinal 
veins generally coiTespond to the cross veins between the second and 
third longitudinal veins (exception of the first cross vein and one other). 
The long axis of the fronti wing triangle (vertical) is at right angles to 
the long axis of the hind wing (horizontal). 

Subfamily CorduliNwE. Small tubercles behind the eyes. Anal margin of 
the hind wings is excavated. 

Subfamily Libellulin^. Eyes without tubercles. Anal margin of the hind 
wings not excavated 


Suborder ZYGOPTERA. 

Family Aorionid.e. 

Subfamily Caloptbrygin.e. More than two cross veins between the first 
and second longitudinal veins between the base of the wing and the 
nodus (the nodus is the meeting place of the longitudinal veins between 
the tip of the wing and the base). 

Subfamily Agrionin.e. Only two cross veins between the first and second 
longitudinal veins between the base of the wing and the nodus. 

COLOR KEY. 

Following 18 a color key which may be of some service in classifying these 
dragon flies . 

Suborder ANISOPTERA. Wings horizontally extended when at rest. 

BLACK OR DARK BROWN 

Medium size. Basal one-third wings black. Female, apices wings tinged brown 

Ltbellula basalts 

Medium to large. Three large black spots on wing. Female, triangle in front wings 
colored to some extent . Libellula pulchella 

Medium Small imier and Inige outer spot, black Female similar to female L pulchella, 
but smaller. Triangle in front wings entirely uncolored Plathenus lydia. 

Medium to large. Ragged black spot at base of wing . ... Tramea lacerata. 

Large. Similar to L. pulchella. Throajs large, giving bod> club-shaped appearance 

Epicordula prtnceps. 

Medium to large. Small chocolate brown spot at base, at nodus, and at tip of wings 
Apical spots bicolored Libellula cyanea. 


BLACK AND WHITE ' 

Medium to large. Old males of the following species have the abdomen and those parts 

of the wings not black, chalky white Libellula basalts. 

JjibelluUi pulchella. 

Medium. Old males have abdomen (but not wings) chalky white. . . Plathemis lydia. 

BLUE AND GREEN. 

Small. Greenish face. Old males gray-blue, chalky Pachydtplax longtpennts 

Very large. Male, green and blue. Female, green and purplish brown Anax juniua. 

Medium. Male, green and black or (old) chalky. Female, green and dark brown. 

Metothemts simpltcollts. 

Very large. Bron 2 e green and vellow. Large yellow’ band encircling thorax between 

front and hind wuigs Marcromva twniolata. 

Medium to large.' Old male blue, chalky. Apical spots bicolored .... Li6eWw/a cyanea. 
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RED, REDDISH-BROWN AND YELLOW. 

Medium Redd)-.!! brown Btown spot at base of hind wings . . Pantala hymertcea. 

Medium Yellowish. Yellow tinge at base of hind wings Pantala flavescens. 

Small Yellow or red, marked with black Apical spots red . Celethemis elua. 

\'eiv small Male, yellowish bro\4n Wings entirely colored reddish yellow — Fust female 
Yellowish brown Wings colored like male. — vSecond female 

Yellowish bmwn Wings cleai with brown spots . . . Penthemis dornitia 

Medium ReddiTh brown Reddish brown basal area on hind wing Tramea onusta 
Laige Yellowish or reddish brown Wings entiiely tinged with yellow or reddish 

Libellula aunpennis 

Laige Gieenish yellow marked with browm End of abdomen much enlarged and yellow 

Dromoyomphus spoliatus. 

Small Reddish yellow spotted with black. Light forehead Sympctrum albtfrons 

Small Yellow to red Wings yellowish at base . Sympetrum. vicinum 

Small Yellow’ to led Wings yellowish fiom base^to nodus Sympetrum semicinctum 
Medium Yellow to red Veins of wings yellowish red or brown Sympetrum corruptum 
Very large Reddish blown marked w'lth bright green ,-Eftchna pentacantha 

Veiy laige Reddish brown maiked with gieen and blue ,Eschna verticahs. 

Small to medium Yellow or red maiked with black# Blotches on the wings 

Celethemis epoinna 

Medium to laige Yellow and chocolate blown Apical spots bicolored Libellula syanca. 
Laige Yellow and leddish blown Apical spots bicolored. Libellula iibrans. 


Suborder ZYCOPTERA Wings folded when at ie:>t {Lcsies, wings half- 
folded when at rest) 

\ BLUE 

Medium Mature female, head and thorax pale blue . Aryia putrida 

Small Male, blue Female, liglitei blue Enallagma aspersum. 

Small to medium Mule, blue and bl.uk Female, duller — sometimes yellowish green 

Enallagma civile 

Meilium Male, pale blue oi drab Female (adult), pale blue and (voung), light brown 

Argta apicalis 

VIOLET 

Small to medium Male, Molet Female, dull \ lolet or blown Ar< 7 ia violaica 


(;r\y or drab 

Medium Male, grayish cliab oi dull light blown 


Argia putrida 


BROWN. 

Medium Voung females, light blown 

Medium Young females, light biown 

Medium Male, bhukish brown, undei paits, yellow 
females, mai kings obscuud 


Argia putrida 
Aryia apiralis 
Young lemales smiilai Old 
Lestes unguiculatus. 


YELLOW AND ORANGE 


Small One female, omnge ami bionze black 
Medium Male, orange. Female, similai with sotiie bluish 
Small Apical spot displaced Male, oiaiige and black One 
another amiIi nuidi black, im hiding top of abdomen. 


. Isihnura lerLca/i." 
Enallagma Pignut um 
female similar to male, 
Anomalagrion hastatum. 


GREEN 

Male, green One female gicen 


Isrhnura terticali'i. 


DETAILED DESCRIPTION. 


ANISOPTERA, Wings horizontally extended when at rest. 

1. JEschna pentacantha Rambiir (probably aischros, Gr., ugly; pente, Gr., 
five; acantha, Gr., a thorn). Both sexes, abdomen, 56 mm.; hind wing, 48 mm. 

Male and female reddish brown, marked with bright green; face green or 
brown. Thorax with broad green stripe on either side above, short, green 
stripe m front of shoulder, and two green or blue stripes on either side. Ab- 
domen marked with green and blue spots and rings, constricted at segment 3. 
No T-spot on top of forehead. 


4 — Sci. Acad. — 1601 
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Habits: From August to late in the fall they frequent the edges of woods 
close to pools or small streams. They rest on leaves and twigs in the middle 
of the day, becoming more active later in the day, flying out over the fields, 
returning about once in thirty minutes to some particular shady spot near the 
water. As darkness comes on, the resting periods become longer and longer 
until they cease flying altogether. 

2. ^Eschyia verticalis Hagen (vertex, Lat., highest point).* Abdomen: male, 
52 mm.; female, 53 mm. Hind wing: male, 45 mm.; female, 46 mm. 

Male and female reddish brown, marked with green and blue. Thorax with 
a green stripe on either side above, wider towards the top ; sometimes a short 
green stripe in front of the shoulder and two green or blue stripes on either 
side, the forward, one most distinct. Abdomen with spots and rings of green 
and blue. Abdomen is more slender than in j^schna consincta, constricted 
at segment 3. • 

Habits: Somewhat similar to above From August on 

3 Anax junius Drury (anax, Gr., a king; junius, a Latin proper name). 
Abdomen* male, 55 mm.; female, 54 mm. Hind wing: male, 51 mm.; fe- 
male, 52 mm 

Male Green marked with blue and brown; face green, forehead above 
with a dark spot, surrounded by yellow, the latter surrounded by a blue ring. 
Thorax green Abdomen with segment 1 and base of segment 2 green; seg- 
ments 3 to 19 bright blue with a longitudinal interrupted brown band on top. 
Wings tinged with yellowish. Abdomen constricted at segment 3. 

Female cimilar. Abdomen with blue of male replaced by, purplish brown 

Habits Piratical. Large flocks fly low at dusk to catch the low-flying 
diptera. Becomes common in June. About this time they are found pairing 
and ovipositing about every weedy pond. Williamson says (page 306) : ^They 
fly about in couples, then drop down on some bit of floating stuff, where they 
rest a moment or so, the female with her abdomen submerged as she deposits 
her eggs; then the pair rise and fly back and forth along the shores or over 
the water, coming to rest again near or at a distance from their former rest- 
ing place.” May on. 

4. Celethemis elisa Hagen (proper name). Abdomen male, 21 mm. fe- 
male, 19 mm. Hind wing, male, 26 mm.; female, 25 mm. 

Male and female* Yellow or red, marked with deep brown or black. 
Thorax with a shoulder, two side and a middle-of-the-back stripe, more or less 
black. Abdomen black, with the backs of segments 3 to 7 and the sides of 
segments 1 to 6 red or yellow. Front wings with the top row of cross veins 
and some other cross veins edged with brown; a small spot above the tri- 
angle (often lacking) brown, rounded spot near the top longitudinal vein be- 
tween the nodus and apical spot and the tip of the wing from the apical spot 
on, brown (female, extreme tip of wing colorless and clear). Hind wings 
similar; a large brown basal area extending beyond the triangle and running 
backward almost to the rear basal margin; this brown incloses a paler tawny 
area. i 

Habits: Females retinng; outer edge of plants which border streams. 
Males are found out in the open pastures, each perched on a low shrub 3 or 
4 feet from the ground, sometimes on flowers or sumach, which har- 
monize with their coloring. Each individual is master of his particular pre- 
serve, and may be frequently seen to sally forth and seize a passing fly. Very 
quarrelsome among themselves, they are “the butt of Odonate society, for 
Anax, Ltbellula and Celethemis eponina are sure to pay it their disrespects 
whenever they spy it in passing.” July to October. 

5. Celethemis eponina Drury (epona, Lat., goddess of horses). Abdomen: 
male, 26 mm.; female, 24 mm. Hind wing: male, 33 mm.; female, 32 mm. 

Male and female: Reddish brown and yellow. Thorax with a middle-of- 
tfie-back stripe and two side stripes, blackish. Abdomen black with yellow 
spots* Brownish spots on front wings as follows: a spot covering much of 
the triangle and lying above and ^tween it and the body, a nodal band run- 
ning from the front ^ge of the wing almost to the back edge, and a band of 
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similar width and length just inside the apical spot. Hind wings similarly 
marked: a spot extending from the base to and covering the triangle, a 
rounded spot behind this, a nodal band constricted at the middle, sometimes 
divided to form two spots. Extent of markings subject to considerable vari- 
ation. 

Habits: I captured only one specimen (the only one I saw). I caught a 
male on August 15, 1913, m Smith’s pasture. 

6. DromogomphuA spoliatua Hagen (dromos, Gr., flight; gomphos, Gr., 
wedged-shaped bolt; spolmtus, Lat., impoverished). Abdomen: male, 41 
mm.; female, 43 mm. Hind wing, male, 34 mm.; female, 36 mm. 

Male and female: Yellow or greenish yellow, marked with brown; face 
greenish. Thorax brown above. The following is yellow: a raid-cross stripe 
on top of the thorax, a collar on top, an oblique bar on either side, a narrow 
stripe (sometimes interrupted) in front of the shoulder. Sides of the thorax 
are generally a greenish yellow, with a brown stripe on each suture. The ab- 
domen has segments 1 to 6 black or dark brown above, with irregular inter- 
rupted longitudinal stripes down the back and on each side yellow. Segments 
7 to 9 are greatly dilated, yellow, clouded and shaded with brown; segment 
10 IS entirely yellow. Apical spot light brown. Front rib of the wing green- 
ish. The abdominal appendages are entirely yellow. 

Habits. Common over still w'ater. Fly slowly but wanly over the water, 
close to the shore, copulating and ovipositing until about 4 p.m., when they 
leave the vicinity of the water and fly out over the flelds at a height of 20 to 
30 feet Common from July on. 

7. Epicordula prmceps Hagen iepi, Gr., near to; cordyle, Gr., a club; prin~ 
cepa, Lat., a chief). Abdomen male, 43 mm.; female, 46 mm. Hind wing: 
male, 41 mm., female, 44 mm. 

Male Olive or yellowish brown, obscurely marked with yellow. Thorax 
clothed with a very fine fuzz; markings obscured. Abdomen with yellow 
along the sides Wings with a basal, a nodal (this is sometimes wanting) and 
an apical spot, all variable in size, brown. The superior appendanges (the 
superior appendages are those at the outer end of the abdomen) are almost 
as long as segments 9 and 10 and the outer two-thirds are expanded; the in- 
ferior appendages are less than one-third shorter, long, triangular; apex with 
two upturned points. 

Female similar. Appendages are as long as segments 9 and 10. The vul- 
var lamina are almost as long as 9, divided for their entire length and forked 
at the end. 

Habits, Fairly common over still water. Strong and restless flyers. Easily 
distinguished from Libellula pulchella, which they resemble in wing markings, 
by the large size of their thorax m comparison with their abcfomen, giving 
them a club-shaped appearance. June on. 

8. Libellula auripennis Burmeister {aureus, Lat., golden; penna, Lat., a 
wing). Abdomen: male, 38 mm.; female, 36 mm. Hind wing: male, 40 
mm. ; female, 39 mm. 

Male and female Yellow or reddish brown. Young individuals with a 
yellow mid-stripe down .the back of the thorax. Abdomen with a black mid- 
stripe on top. Wings yellowish or reddish (“golden”), especially along the 
front margin; tips of the wings sometimes brown. 

Habits: Rather wary. Fairly common about still water. July to October. 

9. Libellula basalis Say {basis, Gr., base). Abdomen: male, 31 mm.; fe- 
male, 27 mm. Hind wing: male, 40 mm.; female, 39 mm. 

Male: Blackish brown. Abdomen yellow on both sides; this is obscure in 
older individuals. The basal one-third of the wings are dark brown or black, 
in older individuals chalky white. The basal black area on the front wings 
is darkest beyond the base. , . i. 

Female: Wings with less black, sometimes only a dark tinge extending to 
the triangle, on the front wings no chalky white beyond the dark area; tips 
usually dark. 
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Habits: Very curious; stick their noses into everything; patrol a regular 
beat; easy to catch, frequently lighting on the net Very common from May 
to October, the first brood appearing in May and the second about the latter 
part of July. 

10. Libellula cyanea Fabricius (hbella, Lat , a water level, cyaneos, Gr., 
dark blue). Abdomen, male, 29 mm , female, 27 mm. Hind wing male, 35 
mm.; female, 34 mm 

Male and female. Chocolate brown and dull yellowish A brown mid-stripe 
on top of the abdomen. Thorax with yellow sides and a yellow mid-stniie on 
top. Basal streak in the front wings between the second and third longitudinal 
veins and a shorter one usually between the fourth and fifth longitudinal veins. 
Sometimes the tips of the wings are brown The bicolored apical spot is 
yellowish at either end. The older males become entirely chalky white and 
much resemble the older males of Mesothcnm simplicoUis except for the bi- 
colored apical spot. 

Habits. Around still water. Not common. June on 

11. Libellula pulchella Drury ipulchellus, Lat, beautiful) Abdomen, 
male, 34 mm.; female, 32 mm Hind wing male and female, 42 mm. 

Male and female Blackish brown Sides of thoiav with two wide yellow- 
ish stripes Abdomen with yellow stripe on each side, chalky white m the 
older males. Wing spots black or dark blown, a basal spot between the first 
and second or the second and third longitudinal veins, extending to or 
beyond the triangle, covering the triangle completely m the hind wings, 
more or less in the fiont wings; a large nodal and a large spot at the tip of 
the wings Male usually with the back portion of the hind wing and spots 
alternating with the black spots on all the wings, chalky white 

Habits. Swift fliers. Common about water. Sometimes a single specimen 
keeps a hunting preserve, driving off all others except Anar jmnuH July to 
October. 

12. Libellula vibrans Fabricius (vibran^i, Lat , fluttering) Abdomen male, 
40 mm.; female, 38 mm Hind wing male, 48 mm.; female, 47 mm. 

Male and female Yellow and reddis!* brown. Yellow mid-stnpe on top of 
thorax, and sides of the thorax yellow with slight blackish markings The sides 
of the abdomen are yellow The older males are chalky white, obscuring the 
markings. Wings There is a long black ba.sal streak betw’een the second and 
third longitudinal veins; tip of the wing black (especially m the female), and 
a black spot at the nodus 

Habits. Not common. August on. 

13. Macromia toeniolata Rambur (imiiola, Lat, a little band). Abdomen: 
male, 60 mm.; female, 62 mm. Hind wing male, 54 mm.; female, 58 mm. 

Male: Brown and metallic green, marked with yellow; face brown. Cross- 
wise yellow nose band. Thorax with a short yellow cross stripe on top and a 
broad yellow band entirely encircling the thorax between the front and the 
hind wings. Abdomen with an interrupted crosswise ring on segment 2, a 
divided spot on the tops of segments 2 to 8 (larger and usually united oi^ 7), 
yellow. Wings tinged with yellowish. 

Female similar, often lacking the yellow spot on segment 8 Wings more 
yellowish. 

Habits: Rather uncommon. Running water. July to October. 

14. Mewtheinis simplicollis Say {mesos, Gr., middle; themis, Gr., the 
goddess of justice; simplex, Lat., simple; collum, Lat., neck). Abdomen: 
male, 30 mm.; female, 29 mm. Hind wing: both, 31 mm. 

Male: Green and black; face green. Thorax green, sometimes sutures 
black. Abdomen mostly green basally, outer half mostly black. In older 
males the thorax and abdomen become entirely a chalky, grayish blue. Su- 
pWior appendages whitish, toothed underneath. 

Female: Green and dark brown, similar to the young male. Vulvar lamina 
are elevated, triangular, entire. 
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Habits. Female generally hidden in the weeds about water, feeding. Male 
IS very active Williamson observ'^cd the male to eat butterflies (pamphila)f 
moths and dragon flies (Lestes vigilax and Argia violacea). Several times I 
have seen a male seize and decapitate a Perithemis domitia. Because of his 
very rapid movements and radical change m coloring, (changing from green 
and black to a light grayish blue as he grows older), the old males are easily 
mistaken for mt'mbers of entirely different species. June on. 

15 Pachydtplax longipennis Burmcister (longufi, Lat., long; pennn, Lat., 
wing). Abdomen male, 24 mm., female, 22 mm Hind wing male, 29 mm.; 
female, 28 mm. 

Male Young, face whitish or greenish, forehead and top of head metallic 
blue. Thorax dark brown, with several yellowish or greenish markings, in- 
cluding thre(' broad strijies on sides. Abdomen black or brown with inter- 
rupted greenish stripes on top and sides In older males the thorax and abdo- 
men become chalky, and the mai kings thus obscured Wings clear, sometimes 
Imged with brown, esi)eciallv between the nodus and the apical spot, dull 
yellow at the base, hind wingh sometlme^ with a short black streak length- 
wise* of the wing 

Fiunale Similai to voung male, occasionallv chalky m old individuals. 

Habits Veiv common on watt'r plants, appaiently })iefening birch trees 
as a resting jilace SometiiiH's canies pt:asites like those on the Tramca 
(Acaiina) Males sometimes seen at a little distance from the water. 

16 Pantala hi/t?i('na’a Sa\ (hymc?iceus, Lat., god of marriage) Abdomen 
male, 30 mm , female, 31 mm Hind wing male, 41 mm , female, 42 mm. 

Male and female* Reeldish brown, marked with daiker brown Abdomen 
bandeel and iinge^d Hind wing with the anal angle yellowish and with a 
rounel, dark, yellow I'^h-bi own spot, tips of the w’lngs sometimes tinged with 
yellow. 

Habits Fly duimg July and August, and are very difficult to capture. 
The}' move swiftl}', sometimes at a consiele'rable heught (40 to 100 feet), ap- 
])aiently never alighting. I have siiccee'ded m obtaining specimens only by 
staneling for an hour or so m a conspicuous place, w'hen they are apparently 
lured by curiosity within reach of a long net July on. This species is con- 
fined to North America 

17. Pantala Fabncius (pan, Gr , all; ala, Lat, wing; fiavescens, 

Lat., turning light yellow) Abdomen male, 32 mm., female, 33 mm. Hind 
wing male, 41 mm , female, 40 inm 

Male and female Yellow'ish. Abdomen with a whitish mid-stripe on top, 
absent from some segments; sides of segments 1 to 8 are black The anal mar- 
gin of the hind wings is yellowish, tijis of the wings are sometimes tinged w'lth 
yellow' It IS a cosmopolitan species. 

Habits Same as hymenwa These two species comprise the genus. July on. 

18 Perithtnuhs domitia Drury (Latin proper name). Abdomen male, 14 
mm ; female, 13 mm Hind wing male, 18 mm ; female, 19 mm. 

Male Yellowish brown. Markings obscure. Thorax sometimes with two 
pale side stripes. Abdomen with some yellow marks. Wings a uniform tawny 
yellow, or sometimes with a brow'n spot near the triangle and a basal brown 
streak on the hind wings 

Female- Wings clear; front wings tinged yellowish along the first longi- 
tudinal vein, a yellowish-brown spot or area bordered with yellow near the 
triangle and another and larger one at the nodus ; hind wings similar, the inner 
colored area covering the triangle and extending backward toward the anal 
angle. These markings ^'ary greatly. Males are sometimes found with the 
wings colored very much as in the female. I find a very common dimorphic 
female, in which the wings are clear, colorless and spotted with brown; the 
body coloring is the same as in the other female. (This form is illustrated in 
Howard’s ‘‘Insect Book,” but is not referred to by Williamson.) 

Habits: Very timid and retiring, perching on low water plants. They are 
very much annoyed by the Lihellula and by Anax junius, June on. The 
spotted-winged female appeal’s about the middle of July. 
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19. Plathemis lycUa Drury (a proper name). Abdomen: male, 28 mm.; 
female, 24 mm.; hind wing: both ^ ram. 

Male and female : Brown. There are two yellow stripes on each side of the 
thorax. The older males have the thorax largely and the abdomen entirely 
chalky. The males have the wings marked as follows, a basal spot between 
the first or second and the fifth longitudinal veins, extending to the triangle 
in the front wings and to and covering the triangle m the hind wings; the 
basilar space is almost clear; a wide band for the entire width of the wing 
between the nodus and the apical spot. The above markings are dark brown 
or black. There is a chalky-white spot behind each basal spot, sometimes 
wanting m the front wings. 

Female: Wing markings are much like Libellula pulchella, but the triangle 
of the front wing is entirely clear and untmged. The abdomen is heavier than 
that of the female Libellula pulchella. 

Habits: Extremely curious and fearless. With Libellula baaalis, they are 
the buttmskys of the Odonata Very common. Female retiring except when 
copulating or ovipositing Male suns himself except when patrolling or 
copulating. April to October. Our earliest and hardiest dragon fly. I have 
been told by fishermen that the large-mouth black bass often catches the ovi- 
positing female, and have myself seen sev'eral attempts which were, however, 
unsuccessful 

20. Sympetrurn albijrons Charpentier {sympiedyc, Gr., to press together, 

etrn, Gr., the abdomen; albus, Lat , white; frons, Lat , front). Abdomen 
both 24 mm. Hind wing both 25 mm. , 

Male and female Reddish yellow. Abdomen led (adult) or yellow 
(young), spotted with black. The wings aie yellow at the extreme base. The 
vulvar lamina are short, rounded and the apex is notched This and following 
species of Sympetrurn are similar m coloring and can best be identified by the 
mtromittent genital organs of the male, which differ markedly in the different 
species. 

Habits Common August to November Still water, swami)y ground and 
meadows. 

21. Syrnpeti um ronuptutn Hagen {( orruptns, Lat , inairt'd oi spoiled). Ab- 
domen' male, 27 mm ; female, 28 mm. Hmd wing, male, 29 mm.; female 
30 mm. 

Male and female vary greatly m coloration at different stages. 

Young. Thorax yellowish. Following markings grayish narrow shoulder 
stripe, stripe in front of the shoulder, and two side stripes terminated below 
by a bright yellow spot (later all these markings disappear except the two 
yellow side spots). The abdomen is yellowish; some black on the sides and 
above on segments 8 and 9. 

The fully adult corrupturn is red. Veins and apical spot yellowish and 
brown, or red. The legs are black, sharply lined with yellow. 

Habits: Similar to above. August to November. 

22. Sympetrurn semicinctum Say {semi, Lat , half; cinctus, Lat., encircled). 
Abdomen: both 20 mm. Hind wing, both 23 mm. 

Male and female : Coloration as in the other species, yellow to red, sides of 
the abdomen spotted with black. The front wings are yellowish brown from 
the base to the nodus or triangle. The hind wings are also yellowish brown 
from the base to the nodus, but are usually lighter at the base. 

Habits and occurrence same as the above. 

23. Sympetrurn vicinum Hagen {vicinus, Lat., neighborly). Abdomen: 
male, 21 mm.; female, 22 mm. Hind wing: male, 24 mm.; female, 23 mm. 

Male and female: Yellow to red (female sometimes brown). Black side 
markings on the abdomen. The wings are yellow at base only. The yellow on 
the wings is usually distinct. 

" Habits similar to the preceding. August, well into November. 

24; Tramea lacerata Hagen {trama, Lat., spider’s web; lacertiLs, Lat., tom). 
.Abdomen: male, 36 mm.; female, 35 mm. Hind wing: male, 43 mm.; fe- 
male, 4^ mm. 
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Male and female : Brownish black. Top of abdomen with white or greenish 
spots, segment 7 usually conspicuously light colored, especially in the female. 
Front wings with a little brown at the base ; hind wings with a large ragged 
black spot at the base ; in tenerals (young, shiny, winged specimens) this is 
reddish or yellowish brown. The male superior abdominal appendages are as 
long as segments 8, 9 and 10. The vulvar lamina of the female are as long as 
segment 9 and bilobed. 

Habits* In the morning, fairly common about water; in the afternoon and 
evening are found at some distance from water, flying high over dry pastures. 
Small red or black parasites (Acarina) are often found on the under side of the 
thorax and on the under side of the base of the front wings, as in Pachydiplax 
longipennis. Middle of June on. 

25. Tramea ofiusta Hagen (onusta, Lat., burdened). Abdomen: male, 31 
mm.; female, 33 mm. Hind wing, male, 40 mm , female, 42 mm. 

Male and female. Reddish brown. Front wing tinged at' base. Hind wing 
with a reddish-brown basal area, not so lagged as in the lacerata. Male su- 
perior abdominal appendages are a little longer than segments 9 and 10. 
The vulvar lamina of the female are as long as segment 9, and bilobed. 

Habits* Very similar to the lacerata. Has a habit of parading during copu- 
lation. From two to six couples will parade a regular beat in single file, pre- 
serving a relatively fixed distance between each other. 1 have never observed 
this promenade in any other species Sometimes a coupled pair on a leaf of 
a tree (high up from the ground), remain for several minutes. I have watched 
swallows and martins unsuccessfullv attempting to capture some of the high- 
flying Tramea lacerata and omiata and Epicordula pnneep.^ The dragon flies 
await the rush of the swallow until the bird approaches within a few feet, then 
arise with extreme rapidity a distance of about two feet and allow the bird 
to pass beneath them. The dragon flies leally seemed to enjoy the exercise. 
On the other hand, I have seen Libcllula caught with ease by flickers. Com- 
mon from July on 

Out of a dozen oi more species I have only one whose rear wing is not 
badb" damaged (I am speaking of the female only) I am at a loss to explain 
this except on the grounds of the hom'ymoon i)arade 

ZYGOPTERA. Wings folded ^Nheri at lost half folded) 

1. Anomalagrwn hastatum Say {anomalvs, Gr., irregular; agrion, Gr., wild 
animal; hastatum, Lat., armed with a spear). Abdomen male, 18 mm., fe- 
male, 19 mm. Hind wing, male, 11 mm.; female, 13 mm. 

Male Orange or yellow. Vertex black. Spots behind the eyes are small 
and not connected. Wide mid-stripe on the top of the thorax; shoulder stripes 
and spot above on the second suture, bronze-black. Abdomen yellow or orange 
with bronze-black, as follows all of segments 1 and 2, much of 3 (basal and 
outer spots on 3, usually meeting on the mid-lme), basal and outer spots 
(variable in size) on 4 and 6, and on 7 basally. Apical spot on front wing re- 
moved from the first row, oval, reddish; on the hind wing normal m position, 
black. The back end of the top side of segment 10 bears a slender two-pronged 
spine. Superior abdominal appendages are half as long as segment 10, two- 
pronged; inferiors a little longer than the superiors. Legs pale, lined with dark. 

Black female: Similar to male. Top of abdomen black; pale, interrupted 
basal rings on segments 3 to 6 Apical spot displaced; brown alike on all 
wings. 

Orange female: Similar to male; spots back of the eyes are continuous 
with the orange on the back of the head. Shoulder stripe on thorax reduced 
or wanting. Abdomen with a spot on the middle of the top of segment 1, at 
base of 2; outer rings on 2 to 4, and all of 5 or 6 to 8 or 9, bronze-black. 

Habits: Not common. June on. Marshes and swamps bordering streams 
or still water. 

2. Argia apicalis Say {apex, Lat, extreme end). Abdomen: male, 29 mm.; 
female, 31 mm. Hind wing: male, 21 mm.; female, 23 mm. 

Male : Pale blue or drab. Vertex, raid-stripe on top of thorax, and a spot 
on the shoulder suture above and below, black. Abdomen dark brown or black, 
segments 3 to 7 with pale, narrow }>asal rings; last two segments blue. 

Female: Young are light brown; adult blue, like male. Shoulder stripes 
small or wanting. Abdomen dark; top black with the outer half of segment 9 
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and all of 10, yellow. Adults are distinguished from putrida by the brighter 
and clearer color of the thorav. 

Habits Like putruia. June on. 

3. Argia putrida Rambur iargia, Gr , idleness; piitndus, Lat , polluted). 
Abdomen male, 34 mm.; female, 32 mm Hind wing: male, 24 mm.; female, 

25 mm. 

Male Gray or light brown Vertex, mid-stripe on top of thorax and a 
stripe on eithei side, black. Abdomen black; first segment sometimes pale 
above; 3 to 7 with pale, narrow basal rings Older males chalky Wings with 
the upper sector of the triangle ending on the margin far out and almost on a 
level with the apical spot. Legs pale, lined with dark. Apex of segment 10 
cut out, sides produced Appendages short 

Female Younger specimens brown, much like male, with abdomen mostly 
brown. Mature females have the head and thorax pale blue, with black mid- 
markings on the top of the thorax and v^ery narrow black lines on the sutures. 
Abdomen brown above, bounded on either side with an interrupted black 
stripe, below the black, iiale blue or greenish. 

Habits Common from July on, about both still and running water In 
contradistinction to the Lcstcs, Enallagynas and other smaller Agrionines, it 
prefers the glaiing sun of the rockv' or bare banks to the lank grasses and 
weeds 

4 Argia violacca Hagen (violaceu.s, Lat , violet colored) Abdomen male, 

26 mm , female, 25 mm. Hind wing male, 20 mm , female, 21 mm. 

Male Violet Thoiax with black mid-stnpe on top, shoulder stripe, and 
narrow lines on the side sutures Abdomen violet, with the, following black 
interrupted ring on outer end of segments 2, 3 and 4, outer rings on 5 and 6, all 
of 7 excepting a basal ring; last two segments blue. Legs pale with dark lines. 

Female Brown or dull violet. Abdomen brown above, bounded on either 
side with an interrui)ted black stilpe, [lale blue or greenish below the black. 

Habits similai to A. apicahs; spends more time on the wing. Juno on. 

5 Enallaqma aspersurn Hagen (aspcrsus, Lat , spotted) Abdomen male, 
25 mm.; female, 24 mm. Hind wing both 18 mm. 

Male Blue Vertex black Connected blue spots behind the eyes. Thorax 
with mid-.stripe on top and shoulder stripes black. Abdomen blue; black as 
follows, basal spot on segment 1, outer spot on 2, outer two-thirds of 3, all of 
4 to 6 (except narrow interrupted basal rings), basal half of 7 and 10 

Female. Lighter than male. Top of segments 1 to 10 with a longitudinal 
band, reduced to a narrow stripe on the greater part of 7 and 8, and inter- 
rupted basal rings on 3 to 6, black 

Habits similar to the preceding species Juno on 

6. Enallagma civile Hagen {civilis, Lat, of citizens or civil). Abdomen* 
male, 25 mm., female, 27 mm Hind wing male, 18 mm., female, 20 mm. 

Male Blue Large connected blue spots behind the eyes. Thorax with 
mid-stripe on top and shoulder stripes, black The abdomen is blue ; black as 
follows, basal spot on segment 1, outer spot on 2, outer third or fourth of 3 to 
5, outer two-thirds of 6, all of 7 except an interrupted basal ring, and the top 
of 10. 

Female * Blue of the male is replaced by a lighter blue, or yellowi^ green. 

Habits* The habits of the Enallagma will be given under Enallagma sig- 
natum. June on. 

7. Enallagma signatum Hagen {enallattc, Gr., to exchange or differ from; 
signatuSf Lat., marked). Abdomen* male, 28 mm.; female, 27 mm. Hind 
wing: male, 17 mm.; female, 18 mm. 

Male: Orange. Connected orange spots on the back of the head. Thorax 
with several bronze-black or dark green stripes; the shoulder stripe sometimes 
has a hlac or greenish stripe lying just below it. The top of the abdomen is 
bjack; all of segment 0 and the sides of 10, orange or pale yellow. Legs jtale 
yellow. 

Female: Similar. Usually more bluish than yellow. The sides of segment 
0 are yellow, barely coming together at the outer end of the segment; 10 is 
entirely yellow. Legs darker than the male. 
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Habits: Common; graceful, active. Frequents sluggish or still water. 
Females rest m the weeds on the bank when not pairing or ovipositing. Males 
sun themselves on the lily pads some distance out from the bank. The tenerals 
are dull blue. June on. 

8. I.schnura vcrticahs Say (ischnos, Gr., lean; ouri, Gr., tail; vertex, Lat., 
highest point) Abdomen male, 20 mm ; black female, 21 mm.; orange 
female, 22 mm Hind wing male, 13 mm , black female, 14 mm.; orange 
female, 15 mm 

Male Green. A short blue line connecting the eyes Thorax striped with 
black The top of the abdomen is black; segments 8 and 9 bright blue with a 
black stripe on either side Apical spot on the front wings is black, on the 
hind wings brown 

Black female Similai to male except that segments 8, 9 and 10 are black 
The older specimens mav be chalky white The black female is more common 
than the oiange female in autumn 

Orange female Orange and bronze-black The top of segments 4 to 10 are 
bronze-black The sides of the abdomen and thoiax are greenish, likely to be 
chalk V white. In the spring the chalkv^-white females aie more numerous than 
either the bright oiange or black females 

Habits Very weak fliers, blown about by the wind They choose sheltered 
resting places Common from June on 

9 Lc.s/c.s nngvicidatus Hagen (leste.^, Gr , a plunderei ; uncjuiculus, Lat, a 
fingi'i’ nail). Abdomen male, 28 mm , female, 27 mm. Hind wing male, 19 
mm., female, 21 mm 

Male Blackish blown A collar, shoulder sutuies, face, under ])arts of the 
head, under parts of the thorax, yellow Top of the abdomen is metallic green 
or brown, nariow inteiiui^ted basal rings on segments W to 7, passing into 
yellow on the sides of 1 to 7. The mature sj)ecimens of both sexes are more or 
less chalky white The a])ical spot is blown, whitish at eithei end Legs black 
and i>alc 

Female Sinulai Shoulder stupes wader The real of the head has a 
yellow band from eve to eve, obscuie in older individuals 

Habits Found .about water, resting on dry weeds on the bank, not on the 
aquatic jilants Not common Julv on 
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Suuouni-R ANISOPTERA 


Fninily 

Hubfamih 

Genus 

Sj)ocies 

1 . ^Hschnidae 

. .Eschinae 

.Eschnii . . 

. pentacantha 

2 iFschnidse 

Eschmae 

. /Eschna 

verticahs 

3 /Eschnidae 

^schinae 

Anax 

. junius. 

4. Libellulidac . 

. Libellulmae . . . 

. . . Ceiethemis . . 

. ehsa. 

5 Libellulidae . . . 

Libelluhnae . , . 

. . Ceiethemis 

eponina 

6. /Eschnidae 

. . Gomphinae . . . 

... Diomogomphus 

. spoliatus. 

7. Libellulidie . . 

. . Corduhnse 

. Epicordula .. 

. princeps. 

8. Libellulidae 

. . . Libellulma' . , 

Libellula . . 

. aunpennis. 

9. Libellulidae . 

. . Libelluhnae . . . 

. Libellula 

. basalis. 

10. Libellulidae . 

lubollulinae ... 

. . . Libellula 

cyanea. 

11 Libellulidae .... 

. . Libelluhnae . . 

. Libellula . . . 

pulchella. 

12 Libellulidae .... 

. . . Libelluhnae . 

. . . Libellula . . . . 

vibrans. 

13. Libellulidae . 

. . Corduhnae . . 

, , Macromia 

. tseniolata. 

14. Libellulidae ... 

. . Libelluhnae . . 

. . . Mesothemis . . , 

. sirnplicollis. 

15. Libellulidae 

. . . Libelluhnae . . . 

. . . Pachydiplax . . . 

. longipennis. 

16. Libellulidae 

. . , Libelluhnae . . . 

. . Pantala 

. hymensea. 

17. Libellulidae .... 

. . . Libelluhnae . . 

. . Pantala 

. flavescens. 

18. Libellulidae . .,. . 

. . , Libelluhnae . . . 

. . Perithemis 

. domitia. 

19. Libellulidae 

. . . Libelluhnae . . . 

. . Plathemis 

. lydia. 

20. Libellulidae 

. . . Libelluhnae . . . 

. . . Sympetrum 

. albifrons. 

21. Libellulidae .. . 

. . . Libelluhnae . . . 

. . Sympetrum 

. corruptum. 

22. Libellulidae .... 

. . . Libelluhnae . . . 

. . . Sympetrum 

. semiemetum. 

23. Libellulidae .... 

. . . Libelluhnae . . . 

. . . Sympetrum 

. vicinum. 

24. Libellulidae 

. . . Libelluhnae . . . 

. . . Tramea 

. lacerata. 

25. Libellulidae 

... Libelluhnae ... 

. . . Tramea 

. onusta. 
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Suborder ZYGOPTERA. 

1. Agrionidse Agrionie Anomalagrion ... hastatum. 

2. Agrionidae Agrionae Argia apicalis. 

3. Agrionidae Agrionae Argia putrida. 

4. Agrionidae Agrionae Argia violacea. 

5. Agrionidae Agrionae Enallagma aspersum. 

6. Agrionidae Agrionae Enallagma civile. 

7. Agrionidae Agrionae Enallagma .signatum. 

8. Agrionidae Agrionae Ischnura . ... verticalis. 

9. Agrionidae Agrionae Lestes ... iinguiculatus 
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Note. — T he imagoes emerge from the nymph stage between daybreak and sunrise. 
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A List of the Butterflies of Crawford County, Kansas. 

Vance Randolph. 

I am convinced, after six consecutive seasons of collecting, that not more 
than fifty-two species of butterflies occur within the confines of Crawford 
county. Forty-nine of these are listed m the following pages. The three 
whose names are lacking were hesperids, collected near Pittsburg in 1914, 
which I was unable to classify further at that time. The specimens were lost 
in the fire Avhich destroyed Russ hall in 1915, and I have since been unable 
to replace them. 

Believing that an authentic record of this sort may be of value to some 
local lepidopterist of the future, I have prepared this list and am placing 
it in the hands of Dr. O. P Dellinger, under whose personal direction my 
work was done, asking that it may be preserved m the library of the depart- 
ment. 

One of the most discoui aging obstacles m the way of the popularization of 
nature study is the formidable terminology employed. With this difficulty in 
mind, I ha^e indicated the i)ronunciation of the Latin terms, and have added 
also a list of so-called popular names, taking most of them from Holland, some 
from Maynard, and a few from Comstock. 

Order LEPIDOPTERA (Lep-i-dop^e-ra). 

SuBOKDEH RHOPALOCERA (Rho-pal-o-ce-ra). 

I. Family Nymph (Nym-i)ha'li-dae). 

1. Subfamilv I^'vplcein.e (Eu-plm-i'naO. 

Anosia plexippus. The Monarch. 

(A-no'si-u ple\-ip'pus ) 

2. Subfaimlv Nymphalin.e (Nyni-pha-li'nae). 

Dione vanillcp. The Red Silverspot. 

(Di-on'e va-niPIa‘ ) 

Euptoieta claud^a. The Dull Meadow. 

(Kup-toi-e'ta clau'di-a.) 

Argynnis idalia. The Royal Silverspot. 

(Ar-g>n'ms i-da'li-a ) 

Arcjymus cybele. The Brown Silverspot. 

(Ar-gyii'nis cyb'c-le ) 

Melitce phaeton. The Baltimore. 

(Me-h'ta? pha'e-ton.) 

Phyciodes tharos. The Pearl Crescent. 

(Phy-ci-o'des tha'ros.) 

Grapta comma. The Comma. 

(Grap'ta com'ma ) 

Grapta interrogationis. The Question Mark. 

(Grap'ta in-ter-ro-ga-ti-o'nis ) 
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Vanessa antiopa. The Mourning Cloak 
(V^a-nes'sa an-ti'o-pa ) 

Pyrameis atalarita. The Red Admiral. 

(Pv-ia-me'is at-a-laii'ta ) 

Pyrameis car dm. The Painted Ladv 

(Py-ra-me'is oar'du-i ) 

Pyrameis huntera. Hunter’s Butterfly 

(Py-ra-nie'jis hun'te-ra ) 

Junoma ccema. The Peacock. 

(Jii-no-ni-a coe-ni-a ) 

Basilarchia astyanar The Red-spotted Purple. 
(Bas-i-lar'cln-a ab-t\'a-im\ ) 

Basilarchia disippus The Viceroy. 

(Bas-i-lai'chi-a di-sip'pus ) 

ChloTippc celt IS The Hackbeiry Butteifly. 
(Chlo-np-pe cel'tis ) 

Chlorippe clyton. The Tawny Emperor 

(Chlo-np-pc* tl\ - ton ) 

Pyrrhancea andna The Red Brick 
(P\ r-rha-na*-a an'dri-a ) 

3 Subfamily S\tyrin^: (Sat-y-ri'nae) 

Neonyrnpha eurytus. The Wood Satyr 

(Ne-o-n>m-pha eu'r>-tus ) 

Satyru'< alope The Wood Nymi)h 

(Sat->-rus al'op-e ) 

Satyr US nephcle. The Clouded Nym])h 

(Sat->-iUb noplPe-le ) 

4. Subfamily Libithein.^ (Li-byih-c-rna?) 

Libythea bachmanni The Snout Butterfly 

(Li-byth'e-a harh-iiian'ni ) 

/ 

II. Family Lyc\enid^ (Ly-c®-ni'dip). 

1. Subfamily Lyc.^nin.k (Ly-cse-ni'nae). 

Theda rnelinus. The Common Hairstreak. 

(Tliec'Ia inel'i-nus ) 

Theda cerops. Hubner’s Hairstreak. 

(Thcc'la cer'ops ) 

Lyccena pseudarg talus. The Common Blue 
(Ly-cten'a paeud-ar-gi'o-lus ) 

Femseca tarquinius. The Harvester 

(Fe-nis'e-ca tar-quin'i-us ) 

III. Family Papilionid^ (Pa-pil-i-on'i-dse) . 

1. Subfamily Pierin.k (Pi-er-m'se). 

^ Pieris protodice. The Common White. 

(Pi'e-ris pro-tod'i-ce ) 

Pieris rapee. The Cabbage Butterfly. 

(Pi'e-rw ra'pae ) 



Plants: Effect of Artificial Reproduction. 


Nathalis lole. The Dwarf Sulphur. 

(Na-tha'lis I'o-le ) 

Catopsiha eubule. The Cloudless Yellow. 

(Ca-top-si-li-a eu-bu'le ) 

Meganostoma cceJ^oma. Southern Dog-face. 
(Me-gaii-o-bto-ina caj-so'm-a ) 

Colias curytheme The Common Yellow. 

(Co'li-as cu-ryth'e-me ) 

CoUas philodicc. The Common Sulphur. 
(Co'li-as phi-lod'i-ce ) 

Tcrias lisa. The Little Yellow. 

(Te-ri'as h'sa ) 

Terias mexicana. The Mexican Yellow 

(Tt‘-jj'as ijie\-i-can'a ) 

Terms nicippe The Black-bordercd Yellow 
(Tc-n'as ni-cip'lK* ) 

2. Subfamily Papilionin.e (Pa-pil-i-o-ni'nae) 

Papiho ajax. The Green Swallowtail. 
(Pa-pil'i-o a'jav ) 

Papiho troilus The Spice-bush Swallowtail 
(Pa-pil'j-<j t roi-lub ) 

Papiho tunius The Yi'llovv Swallowtail. 
(Pa-pil'i-o tui 'ims ) 

Papiho crvsphontes The Giant Swallowtail. 

(Pa-piPi-c) ( u's-phoii'tos ) 

Pap ill O' aster Ids The Eastern Swallowtail 

(Pa-pil'i-o afs-tci 'i-as ) 

Papiho philenor. The Shining Swallowtail. 

(Pa-pil'i-o phirc-iioi ) 

Family Hespehiid.y: (Hes-i)e-ii'i-dae) 

1. Subfamily HESPEUiiNiK (Hes-pe-ri-i'nas). 

Epargyreus tdyrus. Silver-spotted Skipper. 

(Ep-ai -g\ 're-US tit'y-ius ) 

Hesperia inoniivago. Checkered Skipper. 

(Iles-pe'u-a mon-^l-^a'go ) 

Thorybcs bathillus. Southern Dusky-wmg. 

(Thor'y-bes ba-tbyl'lus ) 

Thanaos martiahs. Martial’s Dusky-wing. 

(Than'a-os riiar-ti-a'lis ) 

2. Subfamily Pamphilin.e (Pam-phi-lFna)). 

Ancyloxypha nmnitor. The Numitor. 
(An-cy-lox'i-pha nu'mi-tor ) 

Atalopedcs huron. The Sachem. 
(A-tal-o'pe-des hu'ron ) 
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The Weakening Effect on a Species of Plants of Being Con-' 
tinually Reproduced by Artificial Means. 

E F. A. Rkixisch. 

The natural reproduction of plants is by their seeds, like all of our cereals, 
grasses, annual flowering plants, etc. 

The artiflcial methods are root divisions, layering, grafting, and cuttings. 
However careful the artificial operations are performed, there is always a 
surface unprotected by bark or callus, which is exposed to the soil and its 
moisture contents till the plant is able to gradually heal the wound by its 
own life force. Until this is done there are many chances for disease to 
attack the small exposed surface and retard the process of healing, sometimes 
preventing it entirely, in which case the bark decays back at some little 
distance to where roots existed or have been newly formed. 

In division, the section taken away to form a new plant receives a portion 
of the root stock of the mother plant, and w'lth it life and energy to start 
out as a new individual 

In layering, the new plant to-be is a branch or stem, a portion of which is 
layered in the soil with the top projecting out of it. This is left in the ground 
during the growing season, when roots are formed, induced by the moisture 
of thd ground. The following doimant season the branch or stem is cut off 
at the ground next to the mother plant, dug up, and planted as a new in- 
dividual. 

In grafting, the species or variety to be propagated is w’orkcd on another 
plant of the same or a related genus or species by inserting a bud under the 
bark, or by other modes of grafting w^hen tw’igs or scions are used instead 
of buds. 

In the preceding two artificial methods of reproduction the new plant has 
been attached to some growing plant, from which it received life and nourish- 
ment until it became a self-sustaining individual. In this last method — 
propagation by cuttings — a piece of the plant to be propagated is cut off 
and inserted into the soil, to become a new plant, sustained only by its own 
life and moisture of the soil and atmosphere till it creates its own root system 
and becomes an independent plant. 

A great many species and varieties must be reproduced by artificial means, 
as they do not come true from seed, like our own apples and other fruits and 
many ornamental and greenhouse plants. Others, again, never produce seeds, 
like the bud varieties, such as the globe and weeping trees and many varie- 
gated plants. These bud varieties or sports are chance products of nature, 
and are in many cases constant; that is, they retain their characteristics un- 
changed, even when transferred to other soils and climates. One of these 
varieties is the Lombardy poplar of which I will speak in detail and make 
my point in regard to the weakening effect mentioned in the title of this 
paper. 

The Lombabdy Poplar (Populus nigra Italica), In Lombardy (a province 
of Italy) a black poplar (P, nigra) was found with a branch entirely different 
^from the balance of the tree, which, though somewhat pyramidal in outline, 
is much more spreading than this particular branch, the twigs of which showed 
a tendency of growing close together, forming an almost cylindrical mass. 
The poplars are dioecious trees, having stamens on one plant and pistils on 
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another. It was a sport on a staminate specimen, and on account of its 
striking habit was at once propagated, and has since spread over all countries 
of the globe. This was in the first decade of the eighteenth centur>% and the 
tree has, under all conditions of soil and climate, retained its peculiar char- 
acteristics unchanged through more than two centuries. 

The story of its appearance in continental Europe is as follows. ‘‘A mer- 
chant in northern !{Jurope received a shipment of fruit from Italy, packed in 
willow-twig baskets. The merchant noticed that some of the twigs had a 
very light gray bark. A willow of this color he had never seen before. On 
close examination he found that the bark was yet green and the buds very 
little shriveled, so he carefully unwound the baskets and made cuttings of 
the newly discovered wilIow\ Some of them grew, and pro\ ed to be a new 
and interesting poplar ” 

From this small start the tree spread rapidly and soon appeared all over 
Europe, and finally, in less than one hundred years alter its first discovery 
m Italy, was introduced in America. 

The striking contra with other trees and its usefulness in the variation 
of the sky line made it a desirable material for group and specimen plantings 
in parks and gardens, and soon was extensnely propagated by nurserymen. 

In 1872 I saw beautiful, large and healthy specimens m Pennsylvania and 
New Jersey. Some of them were at least fortv years old, perfectly sound 
and uninjured by wind and cold. But trees I planted m the Topeka parks 
since 1900 showed unmistakable signs of decay when not more than ten years 
old, and m a few years more commenced to die and break off. 

In examining the young trees when a year old I find that about 10 per 
cent have not covered the base cut with callus. The cutting turned black 
about an inch uj) and a few roots formed from the glands in the bark. By 
dissecting the plants I found that the decay had followed up the pith the 
full length of the cutting. The branches and roots were thin and the leaves 
smaller than those of the healthy plants. Where great care is not exercised 
in selecting the cuttings it will be seen that this weakness or disease >vill be 
inherited by all the descendants of the weak ancestor. 

The only way to produce a healthier race of this valuable tree is by care- 
ful selection, using the healthiest wood of the healthiest trees, making both 
the upper and lower cut smooth, by using' a sharp knife. Dip the upper cut 
m oil jiaint to exclude air and moisture, and protect the lower cut by rubbing 
powdered charcoal w^ell over the surface, and if possible plant them m a 
sandy soil. 


Problems in Artillery Ammunition Design. 

R. A. Seaton. 

Because of the very wide field covered by the subject as assigned to me 
(Scientific Engineering Problems in Ordnance Manufacture), I am limiting 
myself to one phase only of the subject, as indicated in the title of the papery 
and the treatment of this phase is necessarily incomplete because o! the 
limited time at my disposal and because of the complex nature of the subject. 
The mathematical details are eliminated in so far as possible, and an effort is 
made to give a more or less popular presentation of the subject in order that 
you may not be wearied by the more technical details. 
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EARLY FORMS OF AMMUNITION. 

The early forms of projectiles used m cannon were solid, spherical cast- 
non shot, grape and canister, the two latter being composed of a number of 
round shot of much smaller diameter than the bore of the gun, temporarily 
held togethupr bv a can, or by rods and plates, to facilitate loading. The 
fastenings were made so light that they would not Withstand the shock of 
discharge from the cannon, so that the effect was very much the same as 
though the balls had been loaded loosely into the gun, the cannon becom- 
ing essentially a huge shotgun. 

Grape and canister were ineffective excejit at very shoit ranges, and the 
damage done by the solid spherical shot was very small, even when a direct 
hit was made. An improvement was made when an explosive elongated shell 
loaded with black powder was introduced, but this was still very ineffective 
as compared with the modern high-explosive projectile 

MODERN FORMS OF AMMUNITION. 

With the discovery of so-called high explosives it became possible to very 
greatb’ increase the effectiveness of projectiles against both personnel and 
fortifications. The modern high-explosive shell consists of a hollow .-.teel 
cylinder with a conical or ogiv^al point, filled with a high explosive sufficiently 
insensitive to resist the shock of discharge and capable of being detonated by 
a fuse fitted to the projectile. When used agam.^t materiel the shell itself 
acts chiefly as a carrier for the high explosive, the damage being done by the 
violent detonation of the explosive. When used against personnel, however, 
the fragments into which the shell is blown by the high explosive are pro- 
jected with a high velocity and serve to materially mciease the effectiveness. 
Early in the war it was found by expeiieiice that the effectiveness of the 
shell against materiel was in diiect jiroportion to the amount oi high ex- 
plosive contained, so that the modern shell is made with walls as thin as 
will safely stand the shock of discharge, m order to carry as large an amount 
of explasive as possible without exceeding the permissible weight 

In chemical shells — a new dev^elopment of this war — the effect is, of course, 
proportional to the amount of chemical which the shell carries, so that m 
this, also, it is necessary that the shell itself be made with as thin walls as 
possible. 

Shrapnel, which before the war was considered to be one of the most ef- 
fective forms of ammunition, proved to be relatively unimportant except 
against massed troops in the open — a target not often found. The shrapnel 
consists of a hollow steel cylinder with a pointed end, which contains a very 
large number of lead bullets. A pocket between the bullets and the base of 
the shell contains black powder, which is ignited by a time fuse while the 
shrapnel is still some distance from the target. This black powder blows the 
bullets forward and downward, spraying them over a wide area, each bullet 
being intended to have sufficient velocity to kill a man or horse on striking 
one. The shrapnel case is not blown to pieces, so that it is entirely ineffec- 
tive unless it should happen to strike a living target. It can, therefore, be 
seen that it is desirable to make the shrapnel cases with as thin walls as 
possible in order that the major portion of the weight of the projectile may 
consist of bullets. 
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STRESSES IN FIRING. 

The design of these shell bodies and shrapnel cases involves some rather 
interesting problems in the strength of materials. 

With the improvement m the materials used in the manufacture of cannon, 
the powder pressures used have increased until at the present time pressures 
of 38,000 to 40,000 pounds per square inch are common. When this pressure 
is compared with that of about 100 to 150 iiounds per square inch used m 
high-pressure steam boilers, or about 200 to 500 pounds per square inch in gas 
engines, it can be realized what enormous forces are brought to bear on the 
projectiles when these are being hred from the cannon. The powder pres- 
sure acts on the base of the projectile, which m turn pushes forward on the 

side walls llie inertia of the walls and the forwaid part of the shell tends 

to resist this {iressure, so that a very heavy compressive stress is set up m 
the walls This is the most obvious stress on the projectile walls, and the 

one which until quite recently was used as a basis for the design of pro- 

jectiles The intensity of the stress can easily be computed by the simple 
formula of mechanics — force equals mass times acceleration 

This IS not the only important stress, however, and when it was used alone 
for the design of projectiles it was necessary to use a factor of safety, or, 
more accuiately, a factor of ignorance, which sometimes gave satisfactory re- 
sults and sometimes did not The introduction (»f semisteel shells brought out 
clearly the defects of this method of design, for these shells failed at com- 
piessive stros.-^es far below what the material could safely stand, and forced 
the conclusion that failuie was not diu' primarily to these compressive 
stipsses, but to hoop tension developed in the walls due to the piessure of the 
contained charge. These stresses are brought to bear m the following manner. 

The high explosnes which are commonly used an' solids, and may be m 
the form of a powder pressed into the shell or may be melted and poured 
into it When the shell is fired from the cannon the inertia of the chaige 
tends to cause it to lag behind, while the particles to the rear force it ahead. 
This sets up a heavy internal pressure in the charge, which is greatest near 
the base of the shell. In shells used in the United States army this intensity 
of pressure fretjuently runs uj) to more than 10,000 pounds per squaic inch. 
Under such enormous pressures it is probable that the chaige acts as though 
it were a fluid, in much the same way that the ice of glaciers acts like a fluid 
under heavy pressures Consequently, the shell is in th(> condition of a hol- 
low cylinder subjected to a very high internal fluid piessure, which tends to 
burst the walls by hoop tension. In the chemical shells the shell filler is a 
lujuid, and it is obvious that these shells are also subjected to this hoop ten- 
sion. 

This tensile stress m the walls of the shells frequently runs as high as, or 
higher than, the compressive stresses in the walls due to direct powder pres- 
sure. As the tensile strength of semisteel is only from one-third or one- 
fourth of the compressive strength, it can readily be seen why the attempt to 
design semisteel shells on the basis of compressive stresses gave unsatis- 
factory results. The effect of the longitudinal compression and the hoop ten- 
sion acting simultaneously is much more severe than it woul^ be for either 
of these acting singly, and it is commonly the combined effect of these 
stresses which limits the ability of either steel or semisteel shells to,with- 
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stand discharge from the gun, A number of other stresses also exist, such as 
those due to centrifugal force and to the rapid angular acceleration of the 
shell, but these may usually be neglected without serious error. 

HIGH QUALITY OP STEEL REQUIRED. 

The combined stresses in shells used in our service frequently run as high as 
60,000 pounds per square inch, which makes necessary the use of a high 
quality of steel in their manufacture. Ordinary steels are not able to with- 
stand these stresses, and if used without special treatment would allow the 
shell to swell in the bore of the gun. This would be very hkely to cause a 
premature detonation of the charge, with the destruction of the gun and its 
crew. On the other hand, high carbon steels of the quality which could safely 
withstand these stresses would be so hard as to make it difficult and ex- 
pensive to manufacture them. It is therefore necessary to make use of an 
intermediate quality of steel and by the use of appropriate heat treatment 
after the shell is manufactured to give it the desired strength. When semi- 
steel is used for shell manufacture a radically different design must be used, 
with much lower tensile stresses. This considerably reduces the amount of 
charge which can be carried and renders the shell inefficient. 

The very high stresses developed, and the seriousness of a possible failure 
of the shell, to stand up properly under firing, make necessary very careful 
inspection and testing of the shells during and after manufacture. The final 
test as to the acceptability of the shell is, of course, the firing test, and this 
is made upon a considerable percentage of all shells manufactured, a non- 
explosive charge of the same specific gravity as the high explosive being used. 
In order to give a margin for safety, a powder pressure about 12 per cent in 
excess of the normal is used. The shells are recovered after firing, and in- 
spected to observe whether any appreciable swelling has taken place. If this 
has occurred the entire lot from which the samples were taken must be 
rejected. 

INCREASED RANGES USED. 

One of the important developments of this war has been the increase of 
range obtained with the artillery. The importance of being able to outrange 
the enemy is obvious. It was largely because the French 75 mm. guns out- 
ranged the German guns of a similar caliber that the French were able to stop 
the Germans in the early part of the war in spite of great disadvantages in 
other respects. The Germans recognized this, and greatly improved the 
ranges of their various calibers of guns during the progress of the war. 

An increase in range can be secured in one of three different ways, or by a 
combination of these, namely, (o) by increasing the powder pressure; (6) by 
increasing .the length of the gun, so that the powder pressure can act on the 
projectile for a longer time; or (c) by improving the shape of the projectile. 

Either of the first two methods will result in giving the projectile an in- 
creased muzzle velocity, while the third method will result in decreasing the 
resistance of the air to the flight of the projectile. 

Disadvantages attending the increase of powder pressures are that the 
stresses in both gun and projectile are increased, erosion of the gun is in- 
creased, and its life is shortened. The gim must be made heavier to stand the 
ncreas^ stresses, and it consequently becomes less mobile. 
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Increasing the length of the gun also increases the weight and makes the 
gun less mobile. It is therefore highly desirable that the improvement in the 
shape of the projectile should be carried as far as practicable. 

EFFECT OP SHAPE OF PROJECTILE ON RANGE. 

In a vacuum the path or trajectory of a projectile would be a parabola, and 
the projectile would have the same velocity at the target that it had at the 
muzzle of the gun, assuming these to be in the same horizontal plane. The 
maximum range would be obtained with an angle of elevation of 45 degrees 
and the range obtained for any given angle of elevation would be directly 
proportional to the square of the muzzle velocity. It may be noted in passing 
that in a vacuum the axis of the projectile would not remain tangent to the 
projectile’s path, but would remain always parallel to its original direction. 

At the high velocities used with guns the resistance of the air to the motion 
of the projectile becomes very important. With certain artillery projectiles 
Uwscd in our service the air resistance at service velocities is a force equal to 
from ten to fifteen times the weight of the projectile. Due to this resistance, 
the range is greatly decreased, the path is no longer a parabola, and the range 
IS no longer proportional to the square of the muzzle velocity. 

It is readily seen that the ability of the projectile to penetrate a resisting 
medium such as the air will depend on the pointedness of the projectile, and 
that the more pointed the projectile the greater the range that can be obtained 
with a given muzzle velocity. It can also be seen that for a given resistance 
of the air the retardation will be inversely proportional to the weight of the 
I)rojectile. It follows, therefore, that increasing the length of the projectile 
of a given sizi* will increase the range, since this will increase the weight 
without greatly affecting the air resistance. This is one of the great advantages 
of the cylmdrical-ogival form of shell over the spherical one. But there is a 
limit beyond which the increase of length must not be carried. When the 
latter becomes greater than about four times the diameter, the projectile be- 
comes unstable and will no longer move point forward, but will tumble and 
thus present a very greatly increased area to the resisting air, and the range 
will be short and very erratic. The length of projectile which will be stable 
may be increased somewhat by the use of a light, hollow cap, which will 
throw the center of pressure forward without greatly disturbing the position 
of the center of gravity. 

Another method used to decrease the resistance of the air is to slightly 
taper the rear end of the projectile, very much in the same way that the rear 
portion of the boat is tapered. It is because of this similarity that this taper- 
ing is given the name of boat-tailing. Boat-tailing has been very generally 
used on projectiles designed in the last few years. 

OTHER FACTORS AFFECTING RANGE. 

Another very important factor which affects the range of projectiles is the 
air density. The retardation is directly proportional to the density of the air, 
and consequently an increase or decrease of one inch in the barometer will 
change the retardation by about one-thirtieth of its value. It is an interesting 
fact not usually understood that a moderate change in the barometer will 
change the^range of a projectile more than a strong head wind. 

The modem long ranges are obtained by firing at high angles of elevation, 
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the maximum range being obtained at an angle of from 40 to 50 degrees. 
The projectile, therefore, rises to a considerable height above the earth, and 
the air density at this altitude is much less than that at the surface of the 
earth, thus materially decreasing the retardation of the projectile 

POSSIBILITIES OF VERY LONG RANGES. 

The firing of shells upon Pans by the Germans from a distance of about 
75 miles has drawn attention to the possibility of securing very long ranges 
It happened that I was in the ordnance department at Washington at the 
time the Germans began firing these projectiles, and the War Department 
called upon me to calculate the elements of the trajectory and determine 
whether it were possible that the Germans were really firing on Pans from 
such a distance as was reported. 

Ballistic calculations are usually made by the aid of tables, in very much 
the same way that tables of the functions of the angles are used in the solu- 
tion of problems in trigonometry A brief preliminary investigation showed 
that while the tables extended onlv to a velocity of 3,600 feet jier second, this 
velocity would be much too low to gi\e the necessary range It was there- 
fore necessary to resort to an analytical solution based on graphical analysis, 
and to solve the trajectory step by step The procc'ss was a tedious one, but 
the calculations gave the desired results. It was found that for the assumed 
data regarding the projectile, and an angle of elevation of 5(5 degrees, a muzzle 
velocity of about 5,000 feet per second was required, that the projectile would 
rise to a height of about 25 miles abo\e the surface' of the earth, that the 
time of flight would be about 3 minutes, the angle of fall about 56 degrees, 
and the striking velocity about 2,800 feet per second These results check 
satisfactorily with the latest information av'ailable 

It should be noted that m making these calculations it was necessary to 
extend both the laws of variation of air resistance with velocity, and of air 
density with altitude, far beyond the limits of experimental data. Very little 
experimental work has been done with velocities greater than 3,000 feet per 
second, while 25 miles above the earths surface is several times as high as 
has ever been reached by man 

It IS interesting to compare these results with the values required to give a 
75-mile range tn vacuo with an angle of deviation of 50 degrees. Very simple 
calculations show, for the latter case, that the muzzle velocity required is 
about 3,600 feet per second, the maximum height above the earths surface 
about 22 miles, and the time of flight about 171 seconds. The only one of 
these values differing greatly from the corresponding one for flight in air is 
the muzzle velocity. The reason for this is that the major portion of the 
actual trajectory was in what is practically a vacuum. About four-fifths of the 
range was covered at a height of over nine miles above the earth’s surface, 
and hence in an air density less than one-seventh that at the earth’s surface, 
while the density at the highest point of the trajectory is about that at 
the earth’s surface. The great decrease in velocity of the projectile comes in 
the first few miles of its travel, while it is going through the dense atmosphere 
near the earth. 

There is no question but that had the war continued there would have been 
further development in the matter of very long ranges. How far the m- 
'in ^ange would have gone is problematical. 
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It may be interesting to note in this connection that calculations show that, 
neglecting the retardation of the air, it would require a muzzle velocity of only 
about seven miles per second to make a projectile leave the earth entirely and 
never return, while with a velocity of about five miles per second, only five 
times that reached in the German gun, the projectile would revolve around 
the earth as a satellite Obviously, velocities somewhat short of these values 
would be sufficient to reach from any one point of the earth s surface to any 
other point, if the resistance of the air could be neglected. To actually 
accomplish the result it would be necessary only to give a sufficient added 
\('locity to the projectile so that it might have the velocity mentioned by the 
tune it had risen above the earth’s atmosphere. Whether it will ever be pos- 
Mble to design a gun capable of giving such a velocity to a projectile is a 
))ioblem for the future 

Factors Influencing^ the Teaching of Science and Engineering. 

A \ PoTxm 

Th(' following factois contiibuti' to ('fficient in^tiuction 
1 Oku \M/. vrioN The duties of v\v\y })erson connected with the adminis- 
tiation, instruction and K'^i'aich actnities of an ('ducational institution should 
be cau'fullv woikc'd out, showing line" of authoritv and of responsibility. A 
diagiain should tlnm b<' diaw-n up which show’s at a glance to whom each 
indixidual in th(' oigani/ation is i('sj)onMble, and the mam duties, whether 
('\ecuti\(', t ('aching oi in\ eMigational, e\eiy peison is jierforming This 
chait should be supplem(‘nt('d by departmental charts and by written instruc- 
tions. wdiich should s('t foith details of oiganization 

It should be the dutv ol the head of the institution to familiarize the 
lu'ads of the \ anous departments with the oiganization. The heads of de- 
])aitments should be held res])onsible for the quality of instruction in their 
dei)artm('nts 

To coiielate th(' w’oik of the Aanous instructors in anv given department, 
fiequent confen’iices should be held of all mstiuctors teaching the same or 
H'lated subj('cts TIhvm' conferences should be \erv informal and should aid 
111 de\ eloping csput dr rorps among the instructors, while improving teaching 
methods and bringing out defects m textbooks, schedules of assignments, sub- 
ject mattei, etc 

The Inaid of the institution should also hold freqiamt conferences of all 
deiiartment heads m order to correlate the w’ork of the various departments 
and to discus.«! administmtive details Matters affecting the entire teaching 
force should be discussed at geneial meetings, which should be attended by 
e\ery person connected with the institution 

When several instructors are teaching the same subject, but to different 
sections, the schedule of instruction should be planned by a committee in- 
cluding all such instructors, and in cooperation with the head of the depart- 
ment. If at all possible, wliere seveml instructors are handling the same sub- 
ject, the sections should be arranged so that men possessing similar qualifica- 
tions are assigned to the same section. Greatest aid — that is, better teachers 
and smaller sections — should be set aside for those students of lesser ability 
who show a desire to make most of their opportunity. 
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Every effort should be exerted to build upon a man’s ability, knowledge 
and experience. This means that every student Is carefully tested before 
being assigned to any particular class, and his progress is carefully watched. 

2. Instructors. The personality, abilit3% education and experience of the 
instructors have more to do with the success of any educational institution 
than all other factors combined. A good instructor has a thorough knowledge 
of his subject, is familiar with the best teaching methods, understands human 
nature, and is able to interest and to enthuse his students in the subject he 
is teaching, while stimulating each man’s imagination and developing the 
student’s initiative. 

The personal relations which exist between the instructor and his students 
influence the results attained. An instructor who exhibits too much superiority 
Will prevent students from seeking guidance at a time wlion such assistance 
will do most good. An easy-going instructor will retard the development ot 
the students’ initiative and imagination. 

An instructor of engineering subjects should have practical knowledge, in 
order that he may be in a position to distinguish tVie essential from the non- 
essential. On the other hand, a man with too much practical experience 
often makes a poor instructor, as he expects too much of his students, takes 
too much for granted, or spends too much time in imparting specialized 
knowledge instead of teaching or of developing such disciplme of mind as will 
enable the student to acquire knowledge by his own efforts. 

A good instructor is able to talk on his feet so that he can bo heard and 
correctly understood, and has such human qualities as to enthuse his students 
m the subject he is teaching. 

3. Teaching Methods. Failure on the part of a student to grasp a certain 
subject is usually laid at the door of the student Careful observation will 
show that such failures can often be traced to poor teaching methods or to 
incompetent instructors. 

The best teaching methods lay the greatest erajihasis at all times upon 
teaching men and not subjects. Every effort should be made to build upon a 
student’s abilit3% knowledge and experience, while stimulating his imagination 
and developing judgment and leadership. 

Instruction cannot be efficient unless the student is interested in ivhat he 
studies. To interest a student m his studies, such studies must be practical 
and mast be imparted so that the student can see the application of the sub- 
ject he studies. In scientific and engineering courses laborator3^ instruction 
should be so correlated to the classroom work that the student learns to do 
by doing. In the classroom, instruction lectures should be eliminated or re- 
duced to a minimum, and in their place the recitation method should be used 
in connection with practical problems, so that principles are fixed in the 
student’s mind. 

In classroom work not more than fifteen men should be assigned to one 
instructor, and the instruction should be planned so that each student recites 
every day. To save the student’s time, problenfs bearing upon the lesson 
should be written out by the instructor before the time of the class and 
handed to each student as he enters the classroom. The student solves the 
pr9blem on the blackboard, and the instructor, by watching the student’s 
work can find out the weak points while imparting instruction to each indi- 
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vidual student. Not more than one-third of the classroom time should be 
devoted ,to the solution of the problems on the blackboard, and the re- 
mainder of the time should be utilized in oral discussions. In conducting an 
oral recitation the instructor first asks the question before the whole class, 
and then calls upon one student to give the answer. This method keeps the 
whole class alort, which is not the case if the instructor calls upon the student 
and then asks him the question. It is poor practice for the instructor to keep 
his textbook open during a recitation, except when the students are required 
to do the same in order to call attention to an illustration or to a table of 
figures. 

The subject matter should be carefully planned and well organized. The 
instruction process should consist of a senes of steps or exercises, taken in 
order from the simple to the complex. Textbook or printed notes should be 
used in every course, and the lesson assignment should be worked out in 
advance and committed to writing. Copies of the lesson schedules should be 
given to each student or posted, so that oral directions can he reduced to a 
minimum, thus conserNung the student’s time. 

Definite organization of instructional staff and of teaching material com- 
bined with superior inst.ructors will always result in efficient instruction. 


A Review of Literature on the Rusts of Oats, with Notes on 
Their Distribution in the United States/' 

JOH.V H PARKER, 

Piofessor of Ciop linpiovompiit, Kansas State Agncultuiul College 

INTRODUCTION. 

Oats are not only one of the important cereals of commerce, but are 
largely grown and used m almost every agricultural region as a feed crop. 
Thus the acreage and yield per acre are of local as well as national importance. 
Any factor or factors which operate to reduce the yield per acre in any 
locality, therefore, deserve to be carefully studied, always with the object of 
gaining that knowledge which will be useful in improving or maintaining the 
yield of the crop. 

The rusts of oats must be counted as limiting factors m oat production, not 
m all localities nor m every season, but nevertheless causing immense average 
annual losses. A considerable amount of work has been done in this and other 
countries in the attempt to increase our knowledge of these parasites and 
their host relationships,* and thus to make possible the utilization of effective 
control methods. 

In connection with the writer’s work on the problem of rust resistance in 
oats it seemed desirable to assemble the literature not only of that particular 
problem, but of the various other phases of experimental work on the oat 
rusts. This summary of the important literature should be of interest to 


* The material for thw paper was prepared during the year 1915-1916, while the writer 
was doing graduate work at Cornell University. Thanks are due the departments of plant 
pathology and plant breeding for library and other faeilities furnished. The Plant IHsease 
Survey and members of the staff of the Office of Cereal Investigations, Bureau of Plant In- 
dustry, United States Department of Agnculture, and of the state experiment statiouR, con- 
tributed the notes on distribution of oat rusts in the vaiious states. 
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plant pathologists, plant breeders and agronomists who are working on any 
phase of oat production, and particularly to those experimenters carrying on 
rust problems. 

The notes on geographic distribution, relative to soil and climatic factors, 
tlamage, etc , should also be heliiful to those workers who must be familiar 
with conditions in other states as well as in their own. 

Carleton (6) discusses the distribution of oats m this country by districts, 
and in many of these districts mentions ru.st prevention as one of the needs 
The varieties adapted to each district art' listed and described, a general classi- 
fication of \arieties is given, and the origin and present world distribution of 
the crop are discussed 

For further infoimation on the oat crop in the United States, including 
descriptions of varieties, methods of culture and other agronomic problems, 
reference may be had to the publications of the United States Bureau of 
Plant Industry and to those of the several state agricultural experiment sta- 
tions. 

The two lusts of oats aie distinct m appearance, distribution, life history, 
and in their effect on the crop, hence the literature dealing with the two 
species has been for the most jiait kept sepaiate, and is so ai ranged in 
this paper. 

THE CROWN RUST OR LEAF RUST OF OAtS 
Puccima lohi Niels f sp avena^ 

— Puccitim (OTouifern Kl(*h 
= Puccima rhaniui (Pors ) Wottst 

This rust having its ®cidial or winter stage on sjiecies of Rhamnus (buck- 
thorn) has been one of the well-known forms .since the time of De Bary, who 
worked out its life history at about Lie same time that he proved the 
heteroecism of the black stem rust of grains 

As early as 1791 Gmelin described jEadium rhamm on species of Rhamnus 
In 1801 Persoon listed what was probably the same rust as jEcAdium crassum, 
while Schumacher in 1803 described two distinct secidial forms — AAcidium 
jrangulce and ^cidinm catharticm. Lamarck and De Candolle, in 1805, men- 
tioned several forms — ,'Ecuhum, rhamni-alpiua, /Ecidium crnssu}n on Rhamnus 
jrangula, and jEcidium irregulare on Rhamnus cathartica Link, in 1825, de- 
scribed two cseomas which probably should have been referred to this same 
group. 

Corda (10), in 1837, first described the Puccima stage, on a plant which he 
determined as Luzula albida, a rush. This was evidently a wrong host identi- 
fication, for no crown rust has since been collected on Luzula. The name 
{Puccinia coronata Corda) which he applied, however, has been very com- 
monly used to include the various crown rust forms of grains and grasses, and 
is still so used by many writers. 

In 1854 Westendorp used the name Puccinia coronata var. loin Bellk., and 
in 1862 Preuss published the name Puccinia sertata. On the basis of culture 
work, Nielson (40), in 1875, separated the old Puccinia coronata of Corda into 
two forms; to the one having its eecidium on Rhamnus cathartica he gave the 
name Puccinia lohi, retaining the old name for the form producing its aecidium 
on Rhamnus frangula. 
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In 1862 PJowrij^ht (37) gave a fairly complete description of this rust of 
oats, an abstiact of which is here given- 

I’lnanm (ororiata is one of our most mtciesting species on areount of the form of the 
h'leiitohpoies The uiedo consists ot oiange spores more spherical in form than those of 
P (/nimiins la common on cultivated oat, ocmis m laige patches, it being in this respect 
(juife distmcl fiom inedo ot P f/iarnnun oi P rubtf/o tern It is not uncommon on 
Hohvs Innatutt, Lojitim pfrume, Dadijlm ghnnerata, Avenn bativa, and A flatior 

Teleutospoies aie siiljcuticulai, c^hndncal m foim, but vvidei above than below Pro- 
Mded with v'ciy short stalks inferioily, but the upper division of each spoie is crowned with 
a vaiiable numbei of well-<leveIop(‘d, tuived processes, heiue the name 

.Tk idiiim ot this Pmtiina is the .E<\dinm ( raasuvi of Peisoon Common upon Rhanimif 
franaula and R (athartKO -T>idium spores placed upon oafs give rise in 13-20 days to 
uiedo geiieiation 

In 1889 (38) Plowiiglit })iihli.shed a more extended description of this rust 
111 Ills well-known iiionogiaph of Bntish i lists and smuts. 

Klehtihn (29) in 1892 pel formed a senes of inoculation expel iments, and 
\eiv definitely esttiblished the fact that tw-o distinct groups of crown rusts 
must henceforth be lecognized; foi the one forming trcidia on Rhamnus 
jtaiKjula he ndamed the name of P roronnta Corda, applying the name P. 

( ()r())iijcui Kiel) <0 tlu* one producing tecidia on Rhamyinfi cathartica In this 
lattei group belongs the “form species'’ nvcmi', the ciown rust of oats 

As Magnus (32), in 1912, has jiointed out, how-ever, Nielson (1875) had 
.1 heady mad(' thi> same sejiaration, and had used the name Puccima loin, 
which must then, ticcoiding to jinoiitv, be used instead of the name P coro- 
mjaa as latei (1892) used by Klebahn Oro\e (22), McAlpme (31) and 
Si (low- (47) usi' th(‘ name P loin f sp aiuoiw, while Eriksson (14, 13), Pole- 
K\;uis (10), Fischer (18), Kk'bahn (30) and others use the name P. coromjera 
Kleb 

The following abstiacts aie included because of their geneial interest m 
the matter of nonienclatuie, desciiption, distnbution, etc 

McAlpme (31) states that the crown rust of oats has been collected on 
Arena sativa and Avena fatun m Austiaha, and often occurs with the stem 
1 list 

Groie (22) considers the two forms of crown rust rather as biologic forms 
than as sjiecies, and states that host differences and a few minor morpho- 
logical characters are the only distinguishing features. Plowright is said to 
have surmised that there were two crown rusts. As hosts. Grove lists: 
Rhaytmus cathartica, on which accidia are produced in May and June; vanous 
grasses; and of the cereals, only oats, Avena fatua, A. pratensi^, and A, sativa 
are attacked, considerable injury sometimes resulting 

Pole-Evans (16) writes as follows regarding the crown rust of oats in South 
Africa 

OccuRRKNCR I liav« evidence to Mhow that the crow'n rust of oats docs considerable dam- 
age to the oat crops in the Transvaal This rust appears later in the season than P. graminit, 
Tlie a?cidium has not been definitely shown in this country 

Histoloot. The appressonuni formed by this fungus is very similar to that of Uredo 
grainimg, but the substomatal vesicle is of very different shape and gives rise at once to two 
infecting hyphse. The haustoria are of large size and cylindrical in shape. The pinhead types 
so common in the case of P. grammiB are here rarely met with. 

In another paper Pole-Evans (17) writes as follows regarding his work on 
the crown rust : 

In my previous report I expressed the opinion that I thought it quite likely that the 
lerfchuiii on Rhamntu pnnotdea, first found by MacOwan m this country, might be < 
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With the crown rust of oats; in fact, Rhamnus pnnotdes is quoted by Saccardo as beuiff one 
of the hosts of this rust. In Europe this rust is heteroecious on Rhamnus catharticua, while in 
the United States Rhamnva lanceolata bears the scidium. Consequently, every endeavor was 
made to obtain specimens of the ecidium on Rhamnua pnnotdea. 

With material gained from Cape Colony, I at once set about inoculating a number of oat 
plants, but on the following day, on examining some spore material which had been sown in 
watch glasses of distilled water to sen^e as controls, I was surprised to find that the 
«BCidiospores had not germinated as ordinary ecidiospores, but as teleutospores. On further 
examimng the natuie and character of the fungus, I came to the conclusion that it undoubtedly 
belonged to the genus Endophyllum, and has nothing whatever to do with Puccima ccronata. 
I propose to describe and name this fungus as Endophyllum MacOwamanum, n, sp. Naturally, 
none of the inoculated oats developed any pustules. 

Saccardo (41) in volume 7, lists the following as aecidial hosts for Puccinia 
coronata: Rhamnus cathariica, R. jrangula, R. alpince, R. saxatilis and R. 
prinoides. 

Avena (oats) and man}^ grass species are listed as hosts of the iiredospore 
and teleutospore stages. It would seem that he did not at this time recognize 
the two distinct forms. However, in volume II Puccinia coronijera Kleb is de- 
scribed as occurring on Rhamnus cathartica (secidial stage) and on Lolium, 
Festuca, Holcus and Avena (oats) in the unredospore and teleutospore stages. 

Enksson and Henning (12) give the following account of their studies on 
the crown rust of oats: 

Puccmta coronata Corda. 

1. The ''resting stage” of the fungus, in viunter There is no possibility of the living over 
of rust mycelium, for only sprmg oats are grown. Grasses mfected with this rust produced 
no new uredo pustules during the winter, hence this rust does not live over winter by this 
method. 

2. The first stage of the fungus, the “promvcelial” stage. Teleutospores germinate only 
after overwintering m the open 

8. From teleuto material from Avena sativa positive infection results were secured only on 
Rhamnua cathartica. 

4. The second (scidial) stage resembles closely in manner of appearance that of the stem 
rust on Berberia. 

5. The third (uredo) stage was observed on oats m 1892 and 1893 in July and August 
Uredospores dsually germinate easily. 

6. Infection trials were made with uredospores on oats wuth material collected on Cal- 
amagroatia, Alopecurua, Melica, and from oats; onl> the latter gave positive results. 

7. Puccinia coronata is a "collective” species: 

Series I. P. coromfera Kleb .^cidium on Rhamnua lathartica f sp. avence on 
Avena aativa, and, according to Nielson, on Lolium 
Series II. P. coronata .<^idium on Rhamnua frangula 
Senes III. P. coronata var. himahemta. .^cidium on Rhamnua dahunca. 

8. The fourth {Puccinia = teleuto) stage. In general the teleutospores are covered by the 
epidermis, but open son have sometimes been observed on certain grasses. 

9. The econonruc importance of this rust is not, generally speaking, very great. There is 
only in one locality of West Sweden a report of the abundant appearance of crown rust of 
oats (1890). 

Eriksson (14) adopts Klebahn’s name for the crown rust of oats, and gives 
the following account of his own observations and studies . 

In 1894 the following specialised forms of crown rust were recognized: 

Series 1. .^oidium on Rhamnua cathartica =; Puccinia coronijera Kleb. X. f. sp. avena 
on Avena aativa. (2, 8, 4,) f. sp. on grasses. 

Series 11. vEeidium on Rhamnua frangula =; Puccinia coronata Ck>rda (5) f. sp. on 
Cotamagreatia, 

Series 111. .^Eeidium on Rhamnua dahurica = Puccinia coronata var. himalienaia. 

Series IVl JlSddium unknown (wanting?). 
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Klebahn later established the correctness of the conception of f. sp. avena. At this time, 
however, it was not certam that the forms so set off by their uredo infections would remain 
so through the secidial stage. Further infection studies of the forms on grasses and oats were 
needed. These have been performed dunng 1895 and 1896. 

Teleuto material from oats caused infection on Rhamnna catharttca, R. grandifiora, R. 
almfolta, not on R. frangula. Successful infection of Rhamnut catharttca from oats (teleuto 
material) has been repeatedly secured by the writers, as well as by Klebahn. 

All the trials so far made go to prove that every form of crown rust forms its SBcidia (A 
one (not both) of the groups of Rhamnus species. 

It IS, then, proper now to follow Klebahn in giving specific rank (F. corontfera) to those 
forma producing sciciia on Rhamnus catharttca, and (P. coronata) to those with «cidia on 
R. frangula. The two forms are also set off by observed morphological differences: 

1. The teleutospore sori of P. corontfera have a tendency to form a circular group about 
the open uredo pustules, and to remain for a long time, covered by the epidermis; while in 
the case of P. coronata the teleuto son are more irregularly distributed, and are often open, 
». e., not covered by the epidermis. 

A further morphological distinction perhaps also exists m the more abundant occurrence of 
paraphyses in the uredo stage of the P. coronata forms. 

Certain it is. as m the stem rusts, that sharply fixed groups exist in the uredo stage. 
Certain results seem to indicate (in the case of the crown rusts) that the scidial stage may 
sometimes act as a bridging host. 

The following are the forms established 

I. Pucctnta corontfera Kleb ^Ecidium on Rftamnus catharttca F sp. avence on 
Avena sativa (2, 3, 4, 5, 6) on vaiiou«i grasses. 

II Pucctnta coronata (Corda) Kleb. .^icidium on Rhamnus frangula 1, 2, 3, 4, 5, 

f sp on various grasses 

There are certain grass- inhabiting forms whose tetidial .stage is not yet known, and whose 
coirect systematic place is therefore doubtful. 

There have been, then, so far caiefullj studied no less than thirteen specialized forms of 
erowm rusts, sj.\ belonging to P corontfera, fiv'e to P. coronata, and two whose correct place 
IS not yet known, in addition to numerous crown nists as yet not at all carefully studied. 
For these it is well (provisionally) to retain the old collective name P coronata. If one 
compares the specialization of the crown rusts with that of the stem lUsts, certam differences 
are evident In the stem rusts (excepting the form on timothj) there are only six specialised 
forms recognized, occuiiing oh eighteen species of grasses Some of these six forms occur 
on grasses belonging to different genera — for instance, the r>e rust, w’hich is found on seven 
grasses, and the stem lust of oats, which occurs on eight grasses, including Avena sattva, A. 
elattor, A. stenlis. 

How different are conditions in the crown rusts* In the case of P. corontfera there are 
no less than six specialized races, occurring on eight grasses; and five such in the case of 
P. coronata. 

The question occurs, What are the causes of these differences in specialization in two 
gioups of rusts where so many analogies exist’ 

This question must for the present remain unanswered, for we are just beginning to 
acquire an understanding of the phenomenon of .specialization This specialisation reaches 
gradually the ultimate condition where a rust is strictly limited to one host 

Barberry shrubs are much, more common in Sweden than are buckthorns, and as a rule 
are more abundantly infected with the lecidial stage of rust. The influence of the scidial 
hosts has no doubt played a part in the specialization. The crown rusts, then, must more 
often do without the tecidial stage, and this, perhaps, has resulted in their separation into so 
many biologic forms. 

The stem rust of oats is capable of living on a large number of distinct hosts, and this is 
taken as an indication of its high “v’ltality.” This view is in agreement with other char- 
acteristics of this same rust, viz.; 

a. Usual good germination of the spore forms. 

b. Numerous infections secured. 

c. Destructive effect on the oat crop. 

• • • « • • • • • ••• • • 

In Sweden the stem rusts occur (destructively) not only on the four cereals, but oil 
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nearly 100 other glasses It is quite otherwise with the ciown lusts. These have as hosts 
ohly a hunted number of grasses, and of the four cereals only oats is attacked. The crown 
rusts occur only in certain localities and cause (at least in middle Sweden) no injury worth 
mentioning 

It is without doubt true that these facts are correlated with or dependent on the shari) 
specialization to w'hicli the ciowii rusts have attaiiieel The spread of ciown rusts from one 
grass species to anothei is a ver\ much moie unusual occuiience than in tin* case of the stem 
rusts It would e\en appear that the occuirence ot ciown IU‘^ts depends on (1) the piesence 
of the a?cidial host, (2) on the adjacent cultivation of gias^e-' of the same species, and in- 
dicates, w’lth the less fiequent good spoie geimination, a lowei “Mtalit\” tor the crown lUsts 
than that which exists in the stein-rust gioup 

The crown rusts have not often been seen to ociur abundantly in Sweden It is rather 
the rule that isolated grasses will be infected, while others of the same spe< les, even though 

only a few feet distant, will remain free of iiist The crown rust seems, therefore, to Vie 

best adapted (“at home’’) in more .southern legions Thus Host nip leports ciown rust of 
rye glasses as aViundant and destructi\e in Deiimaik in 1884, IHS.i and 188r» Cases are 

also known wheie the ciown lust of oats has been veiy dcstiuclive, as in ceitam paits of 

Sweden (Tanum, 18n(), and Holstein, 1891) 

Observations in 1803 have also been made on fhe injurious occuiunce of down lUst on 
oats At Svalof (late in JiihO it was as abundant on manv oat soits as the st(*m rust, both 
being in the early stages of development 

The pustules of crown rust occuired onlv on the leaf bl.ides, those of the st(>m rusts 
mostly on the sheath 

A still heaviei mf<'( lion of ciown lUst was obseived (second week of August) at Ciottingen 
This rust infedion was present on all oat soils, more espcdally on the insist vigoioiis plants, 
where it w’as as aliundant and destructive as the stem rust often is, in Sweden Not onlv 
the leaf blades were entirelv covered with pustules, but also the lowei leaf sheaths, where 
stem rust itself is characteristicallv only sparingly piesent 

Enksson (15), after further work, wrote as follows 

Comparison of nn own results with tho.se of Khliahn, Caileton and otlier fonugn workers 
has shown us annthii case wheie tlie spedali/ution of a puiasite is quit(» diffeient m two 
different countries 

NoTK — The weak limitations of the (rown-iust fungus m America stand in sharp contrast 
to the sharply fixed European forms 

I. Puccima coromfera Kleb f sp aieiur Trials in Sweden, Germany and Austro- 
Hungary have conclusivelv shown that Avena (f>ativa) is the oyily host for this particular form 

Near Stockholm, and as well in other parts of Sweden, this rust appeals m different years 
with very different degrees of intensity, and m general is much less common than the stem 
rust There are years when the crown rust cannot Vie found at all in the experimental fiehl 
It was, however, very abundant here in 1890, less so in 1892 and 1893, as well as in 1895 
None at all was observed either in 1896 or 1897, while in 1898 it was again very aVuindant 

These varying appearances of the rust in different years cannot be due to the fact that 
in some years the alternate host was absent, for there were always .shiubs of fthamnu^ 
cathartica withm 500 to 1,000 meters of the experimental oat fields, but these Vjushes were 
often nearly or entirely free from rust 

Evidently the crown rust finds in middle and northern Sweden the limit of its distribu- 
tion, X. favorable haVjitat Its vitality is relatively lessened, and only when conditions 
are very favorable docs it reach abundant development 

Conditions are quite different on the continent of Europe In Germany the ciown rust 
is of much, greater importance than in Sweden, even perhaps causing greater injury to the 
oat crop than the stem rust, 

Muhlethaler (33) has conducted extensive infection trials with a large 
number of crown rusts occurring in Switzerland, and has cleared up some of 
the obscure points which still remained after the work of Klebahn and 
Eriksson. ^Ecidial material from Rhamnus frangula, R. cathartica, R. alpina 
any R. pumila was used, as well as uredospore and teleutospore material from 
various grasses. 
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The following forms are recognized: 

1. Puccima coronijera Kleb, 

iEcidia on Rhamnus catliartica 
^cidia on Rhamnus utths host 
/T^cidia on Rhamnus dahurica 
>^>idia on Rhamnus saxatilis 
^cidia on Rhamnus imerctina host. 

1 f sp otena' (2, 3, 4, 
grasses 

2. Pxiccinia himaliemtK (Bard ) Diet 

3. P nlpmcB coronata. 

4. P. coronata (Corda) Kleb. 

i^](‘idia or Rhamnus alaternus 
idin (ill R cabfornua 
1(1 la (ji R b it lard i 

*1^>idm on R franqula . I 

.Keidit. on R pur^hiana ( Frangula 

and on Rhamnus imerettna host 

5 Pucf'inin coronata Coidii Jat f. ^p meticte i4^cidial stage unknown. 

The Clown nist of oats in the United States has quite commonly gone under 
die old name of Puccima coronata Corda There is great need of some care- 
ful and extensi\e cnltuie work, for the relation of the numerous crown rusts 
of grasses to the form on oats l^ not thoroughly understood, nor arc all the 
pofesible a'cidial connections of the>e ru^ts definitely known 

The following ^l)ecl(‘s of Hhafunu'^ occur in the United States, with ranges 
as indicated 

Rhaynnus aim folia li’lhi 17hH 

Rango British Coluiulna to Maine, southwaid to C.ihfornia, Wjoniing, an(t New 
Jeisey IiidigiMiuiis 
Rhamnus purshiana I) C 1S2.> 

Range Bntisli Colninhia to Id.iho and (’alifoinia 
Rhamnus smithn Ctoene IS'Mi 

Range Southern Colorado 
Rhamnus lathartua L 

Range Euiofieuii Intiodiued to Ainenca, uheie it is used in Neu England, the 
Middle states and Ontario as a hedge plant Has escaped from hedges and be- 
come naturalized 
Rhamnus lanccolata Puish 

Range In moist soil, Penns>lvnnia to Iowa, Nehiaska, Alabama and Texas In- 
digenous 

Rhamnus ( arolimana Walt 

Range In wet .soil, Virginia and K(‘ntiicky to Kansas, Florida and Texas 
Rhamnus frangula L 

Range In bog.s. Long Island and New Jersey Reported from Ontario. Naturalized 
from Europe 

Of these the writer has found records of the occurrence of the jecidia’of 
crown rust of oats only on R. cathartica, R. lanccolata, R. alnijolio and R. 
caroliniana. Prof. H. S. Jackson, formerly of the Oregon Agricultural Col- 
lege, states (see “Notes on Oats and Oat Rusts from Oregon, m this paper) 
that purshiana is commonly infected with an secidium,” but from the re- 
sults of Muhlethaler (above cited) it would seem doubtful whether this 
species is a host for our crown rust of oats. Rhamnus frangula is not as 
commonly used for a hedge plant as R. cathartica. Little is known of the 
relation of any of our crown rusts to this possible winter host. 


giuup Alaternus 


I' of the group Cervispina. 

■), 0, 7, 8, 9), other f sp on \arious 
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Pammel (35) gives Ehamnus frangula as a host for the crown rust of oats, 
and says: ^^It is found in several places in Iowa, but it is certainly not 
common.” 

Pammel (36) further states that the two rusts of oats have been so serious 
during the last few years that the crops have been very light. The spraying 
experiments were repeated in 1893, but there were no appreciable differences 
observed between the check and the sprayed plats. 

Although the identity of our American forms is not as firmly established 
as would be desirable, it is thought the evidence is sufficient to warrant the 
use of the nomenclature adopted here; that is, to drop the old collective 
name, P. coronata, and to use either P. coronifera Kleb., or, if the rules of 
priority are strictly followed, the name here used (Puccinia lohi Niels.) is the 
proper one. 

Arthur does not use either of these names, but goes back to the specific 
name used before Corda’s description of the Puccinia stage, ?. c., to the 
binomial JEcidium rhamni, and thus derives the name he now uses, Puccinia 
rhamni (Pers.) Wettst. 

The following abstracts from accounts published in America of the occur- 
rence, distribution, relationships and other characters of the crown rust will 
give a fairly good idea of the present state of knowledge of crown rust in 
this country: 

Thaxter (48) reported in 1889 that both the crown and the stem rust had 
been injurious to oats m Connecticut, the first-named rust being the most 
destructive. 

Kellerman (28), in connection with his report on spravmg to prevent rust, 
makes the following statement regarding the crown rust of oats 

On July 2 the oat plats showed much red rust (P. (oronata) Adjacent fields of oats 
were likewise affected. Later exammation revfuled no difference m the amount of rust m the 
treated and untreated plants They were all equally affected, with the possible exception of 
the Bordeaux treatment, where there seemed to be, perhaps, a little less rust on the steins 
than in the other plats. 

Hitchcock and Carleton (25), 1893, report that the aecidial stage of the 
crown rust of oats is formed on Rhamnus lanceolata and on some other spe- 
cies of the order Rhamnacese. 

In a second report (26), 1894, they state that while in 1892 the crown rust 
was the predominant one on oats, with very little of the stem rust, in 1893 
none of the former species was found on any host in the vicinity of Manhattan, 
Kan., while the latter (stem rust) was very abundant. 

Underwood and Earle (60) reported **Puccinia rubigo-vera^^ on oats {Avena 
sativa) as having been collected (1890) in Lee county, Alabama, by Professor 
Atkinson. The rust referred to is probably the crown, rust. 

pfenderson (23), 1898, states that so far the crown rust is very rare in Idaho. 

•Arthur and Holway (1) in 1898 published a detailed description of the 
crown rust, which is given below; 

Pwdnia rhamni (Pers.) Wettst. 1885 in Verhl. Zodl. Bot, Wien., 545. 
Hosts: 

II. Avena saliva, faitta, 

I. Rhamnus lanceolata. 

. R, olnifoUa. 

JScidium crassum Pers. 
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Syn. jEcidium rhamni Pers,, 1791. 

Puccinia coronata Corda, 1837. 

Probably also ^cidium pulcherrium Rav. on Berchemia, as de- 
scribed by Berkeley, N. A. Fungi, Grev. 3, 61. 

I. i^idia on somewhat thickened definite spots on lower side of leaf, occasionally causing 
considerable distortions, especially when on young fruit and shoots; at first orange, becoming 
nearly colorless with age; margin erect, somewhat erosed; aecidiospores orange yellow, beoom* 
mg pale yellow with age, isodiametnc or somewhat elongated, polygonal; 16*24 microns in 
diam. ; wall thin, minutely granulose. 

IT. Uredo son of medium size, oblong to linear, on both leaf surfaces, occasionally on 
sheaths and stems; scattered, rarely confluent, but sometimes clustered, soon naked; orange* 
colored; ruptured epidermis prominent. Uredospores globose, some admixture of obovate 
globose; 22-80 microns in diam ; wall colorless, thin, obscurely echinulate; pores four or more, 
scattered. Contents orange when fresh, becoming yellow on drying. 

III. Teleutospore sou on both leaf surfaces, but more abundant on under side of blade; 
less common on sheaths and stems, scattered; irregularly oblong, partly fructiform, covered 
with the persistent epidermis, grayish black. Teleutospores subclavate to linear oblong, 
35-60 X 15-18 microns, slightly or not constricted; wall thin, smooth; apex not much thickened, 
but produced into finger-form projections, either erect or more or less inclined, corona like; 
base somewhat narrowed; pedicel very short or obolescent. 

This IS a species the limits of which are not easily defined. Arthur secured typical uredo 
on oat leaves by sowings made (1898) from scidia on Rhamnua lanceolata. 

We have no opinion at present to offer as to Klebahn’s separation of the two forms. 
It 18 believed the material at hand is properlj' referred to the one species, P. rhamni. 

Carleton (5) m 1899 published the following observations on crown rust: 

Pxiccmia coronata Corda. 

Phtsioloqical RKLATIo^s. The most distinct of all the cereal rusts, superficially and 
microscopically very different from the black stem rust. The uredospores are, however, simi- 
lar (in shape) to those of the leaf rusts of wheat and rye. 

Although the rust does not seem to occur m nature on very many wild grasses, several 

of those were infected with it when inoculated in the greenhouse. 

Successful on — 

Oats: 

Siberian. 

Black Tartarian (doubtful). 

Avena fatua. 

Nackter Kleiner. Fahmen. 

Ktsmpes. 

Fenton's Rust Proof. 

Avena pratensia. 

Ligowa. 

Dun. 

Avena aterilta (only 1 or 2 spots). 

, Usual incubation period is 7 to 10 days. 

Additional hosts: Avena tativa patula, A. aattva orientalia, A. tativa nuda* 

Other species of Avena that will probably be found to act as hosts are: Avena fatua 
A. pratenais, A. hooken, A. aterilia. 

Grasses: 

Hoddeum murinum (1 or 2 spots). 

Phleum pratenee, 

Dacti/Ua glomerata. 

Airo caapitoaa (1 or 2 spots). 

Holcua moUia (doubtful). 

Batonia ap. 

Kmleria criatata, 

Anthoxanthum odoratunu 

Featuca ap, 

Alapeeuria alpaatria. 
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G ra SS 08 — Co n eluded 
Phalans arundinacea. 

Trisetum subapicatum (1 or 2 spots) 

Brizopynim siculum (douUtful) 

Phleum asperum. 

Poa annua (1 or 2 spots) 

It IS suggested (and this ^\as evident from trials made on more mature plants) that 
results differed fiom field conditions in that (1) young plants wore used and (2) greenhouse 
conditicMis were nioi*e favorable for rust piopagation 

Certain plants which had been successfully infeited when quite \oung were inoculated at 
a more advanced age The result was that infections did not occur at all or were veiy slight 
and evidently took place with difficulty. 

Infections on grasses (usm^ uredo fiom oats) are lecorded, but none on oats using uredo 
from w'lld glasses 

ifilcidial material from RUamnus lanceolaia lesulted in the inf ei turn of — 

Oats 

Phalans carolmtana. 

Arrhenatherum elatius 

Occurrence and Distribution The crown rust seems to be quite analogous to the leaf 
rust of wheat It fs the moie coiiinion of the tw'o rusts of oats in the United States Com- 
pared with the stem rust, it seems to be especially prevalent m the Atlantic and southein 
coast states, where the urego stage is very likely able to live over the w’lnter 

Apparently the crown rust is not as constant m its occurrence from year to year as the 
leaf rust of wheat, though the wTiter is not certain of any instance where it was entiiely 
absent during the entire summer 

Although one of the most pioniincnt rusts m the United States, it seems strangely enough 
to be rather insignificant in most other countries 

The writer knows of no instance where it could be proved that this rust caused any leally 
serious damage to oats, under ordinary conditions, when the black stem rust was not also 
present, but nevertheless it is quite possible that it may occasionally lause considerable in- 
jury In any event, the crown nist seems to be of more economic importance in the United 
States than in most other countries 

Clinton (9) in 1903 reported the crown riiht as coininon on the leaves of 
oats. 

Carleton (7) m 1904 reported fuHher work on the crown lust of oats as 
follows, and in this publication used the name Puccima rhamni (Pers.) 
Wettst 

In the same season in which Doctor Arthur oVitained infections on oats from the jecidium 
of Rhamnus lanceolata, the following experiments were conducted 

August 30, 1897. Inoculations from crown rust on Phalarin lorolmiana to oafs resulted 
September 7 in a good infection, to orchard grass, poor; to wheat, none 

September 1 • Inoculations made on wheat and lye, but with no result 

December 11. Inoculations were made (from uredo material of crown rust found on 
Arrhenatherum elatius), on oats and rye, good infection lesulted on the oats in twelve days, 
none on the rye. 

February 16 Further inoculations on oats with the rust from Phalans gave again a good 
infection in nine days. 

Rhamnus lanceolata at Weepmg Water, Neb , is often badly rusted with an aecidium. 

June 1 and 2 Inoculations were made with these acidiospores on oats and Phalans earo- 
liniana, resulting m a successful infection of Phalans on .June 14 and of oats on June 18. 

These experiments prove the connection of the wcidial form cf Rhamnus with the crown 
rust of oats, and show also that Phalans caroliniana, Arrhenatherum elatius, and probably 
orchard grass, Dactylis glomerata, are also hosts for the crown rust 

Christman (8) studied the wintering of oat-crown rust at Madison, Wis., 
during the winter of 1902-1903, and his conclusions were as follows* 

It IB plam that in the latitude of Madison, and with a period of three months during 
which the t€!mperature scarcely rises above the freezing point, viable uredos may be obtained 
at'practically any time during the winter. 

An oat plant was covered, (snow and under glass) and the development of “flecks” 
'vatched during the winter, and pustules (opening the epidermis) formed. (It seems probable 
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that uredos and mycelium of the crown rust are at least as resistant as the oat plants on 
which they grow,) Uredos from oats were germinated as late as January 26> and it seems 
probable that the mycelium woukf have withstood the remainder of the winter if the host 
could haye been kept; ahve. In cooler weather of spnng the mcubation period is three to 
four. w^ks. 3pores may be earned in fairly large numbers by the wind, , 

At ^adison the uredos mayn remain dormant for long penoda without losmg, their .vitality, 
but these '‘old" spores may very likely play little part m producing spring mfection, smee on , 
the first warm days the mycelium produces new pustules and a fresh crop of spores. 

As the severity of the weather must affect the amount of healthy host tissue that sur- - 
vivea the winter, it must limit the amoimt of mycelium and so the number of uredos at band 
m the spnng, and is probably one of the chief factors in determining the violence of early * 
outbreaks of the rust. 

Bolley and Pritchard (3) in 1906 state that oats are generally attacked by 
the early lemon-yellow leaf rust (crown rust). 

Olive (34), in 1908, gives the following note as to the occurrence of crown 
rust of oats in South Dakota : 

This rust has its spnng stage on the buckthorn, which is a well-known plant and is very 
commonly used for ornamental hedges throughout South Dakota, ^eing even much more em- 
ployed for this purpose than barberry. Durmg this past spnng hedges of this plant have 
been everywhere ^^clously attacked by the yellow cluster-cup stage, stuntmg the leaves and 
deformmg and twisting the young stems. We should consequently expect the rust on oats 
to be especially virulent during the wet season, especially if further favorable conditions for 
the rust are furnished by a series of warm, muggy days. 

Control measures suggested are: 

1. Drainage. 

2. Destroy cecidial hosts 

3. Destroy wild grasses harboring the rust. 

4. Selection and breeding of immune forms. 

Selby (43) reports crown rust common on oats in Ohio, usually prevalent 
during the rainy harvest weather and more or less in evidence at all times. 
Warburton (51) writes as follows concerning the rusts of oats: 

The lusts are easily recognized by the appearance of irregular roughened areas on the 
leaves and stems, which at maturity discharge large numbers of red or black spores The 
most common rust of oats is the crown rust, usually known as the red or leaf rust, though 
the stem rust also commonly occurs on this gram. The crown rust does not mjure the crop 
as seriously as the stem rust, which, when it occurs, makes its appearance a few days later 
than the crown rust and is likely to do serious damage. These rusts take the food from the 
stems and leaves of the oat plant, that would naturally go to the devdopment of the grain, 
which IS, as a result, light and shriveled. No accuiate estimate of the damage done by the 
rusts can be made, but it is probably even larger than that done by the smuts. 

There are net known means of combating the rusts when they occur. The damage may be 
somewhat reduced, however, by early plantmg or by the planting of varieties which mature 
before the black rust develops, and by planting on well-drained land, as moisture is essential 
to the development of mst. The red rustproof oat is quite resistant to rust in the South, 
where the disease is usually prevalent, but is much less resistant m other sections. Drilled 
oats are less liable to iiijury from rust than those sown broadcast, as light and air can pene- 
trate between the drill rows. Rank growth resultmg from nch soil, excess of nitrogenous 
fertilizer, or abundant moisture, also favors rust. 

Reed aud Holmes (41) in 1911-1912 made a study of the winter resistance 
of the uredospores of the crown rust of oats at Blacksburg, Va,, and reported 
on their work as follows: 

This work was begun in the fall of 1909 to determine whether the crown rust of oate 
can be carried over the winter by the uredospore, at Blacksburg. Located in an elevated 
portion of the intermountam valley, at an elevation of 2,200 feet above sea level, the winters 
here are much more rigorous than in many other parts of the state. Carleton has expressed 
the opinion that the uredospore of this rust hibernates successfully in the warmer parts of 
the United States. 


Sci. Acad.— 1601 
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The crown rust causes little damage as a rule, although it is more common than its mors 
destructive relative, P. graminU avenm, the stem rust. 

Tile observations here reported were made upon two plats of oats; one was an area of 
volunteer (summer) oats, the other was a plat of winter oats. The plants on the former 
plat were dead by December 1, but the plants on the other plat remamed green throughout 
the entire winter The plat of volunteer oats was designated “A,” the winter oats as plat 
“B.” In November the tufts of oats in each plat that were badly infected with rust were 
marked with a stake so that material could be easily secured from the same locality from 
month to month. 

The viability of the spores was tested m a modified Van Tieghem cell, using the ‘‘hanging 
drop’* method, at room temperature (between 18‘^ and 24® C.). 

The results of the tests are shown m tables XIV and XV. 


Table XIV\ Germination teats, of uredospores of P. coronata from plat “A.*' 


Date. 

No. of 

Per cent of 


1909. 

testa made. 

germination 

Remarks. 

Nov. 1 

6 

100 


Kov. lo 


85 


Dec. 1 


40 

All plants of the plat 

Dec, 15 

6 

25 

uere dead at this time 

1910 

Jan. 5 

5 

20 


Jan 1.5 

6 

25 


Feb. 1 . . . 

.... 8 

15 


Feb 15 

6 

20 


Mar. 1 

3 

5 

The germination in tins 

Mar. 15 

5 

0 

ease was rather doubtful 

Apnl 1 

6 

0 


Table XV. 

Genmnation tests of uredospores of 

P. coronata from plat “B " 

Date. 

No. of 

Per cent of 


1909. 

feats made 

germination 

Remarks. 

Nov. 1 

6 

100 


Nov, 6 

6 

90 


Dec. 1 

6 

60 


Deo. 16 

6 

35 

All growth seemed to cease 

1910. 

Jan. 6 

8 

io 


Jan. 16 

3 

0 


Fri>. 1 

6 

10 


Feb. 15 

8 

10 


Mar. 1 

5 

20 

Grow'th began to be rwiimed 

Mar. 15 

6 

25 


April 1 

1 

50 

Oats in a growing condition. 


The figures presented in these tables, brief though they are, show that the uredospore, 
under natural climatic conditions, may and does retain its vitality on winter oats and to a 
lunited extent upon volunteer summer oats. On winter oats it seems that th^ crown rust has 
an enduring mycelium and produces uredospores during much of the winter. In table XV 
the results obtained during January and February are interpreted to mean that the fungus 
mycelium had ceased to produce spores, and that those still attached to the surface of the 
plant were losing or had lost their vitality. ,When conditions ensued which were more suit* 
able for growth, the mypelium began to produce spores, and on April 1 it appeared that 60 
per cent of them were capable of germination. Johnson has reported that the minimum 
temperature for the germination of the uredospores of this fungus is 7® to 8® 0. Somewhat 
similar conditions seemed to exist in the case of the volunteer oats which did not survive. 
There the vitality of the uredospores seemed to fall off in much the same way, but since the 
host plant was dead the mycdium did not begin to form new crops of spores with the ad- 
vent of warmer weather. 

The relation iof spore vitality to temperature b, of course, more or less obvious. Some 
records were made from the meterological observations taken at Blacksburg. It was noted 
that in a general way the percentage of viable spores on the winter oats (plat “B") oor- 
respooded to the temperaritre curves. Although the oats ceased to grow after December 16, 
the fungua appeared to be in condition to furnish viable spores practically all winter. In 
the case of sinring oats (plat **A.*') the ^percentage of viable spores dropped, during the first 
sis weeks, nearly paraliel with that of plat but after February 16 it Ml off still more 
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rapidly, while the other curve rose. It would appear then that where the host plant lives 
over winter that temperature is the principal factor limiting sqpore germination of this rust. 
Where the host plant dies, time appears to be the more influential factor limiting spore 
germination. 

Davis (11) listed (1914) the crown rust on oats, Avena mtiva, and on 
Calamagr ostia canadensis and Dactylis glomerata, both uredospore and teleu- 
tospore stages, and the secidial stage on Rhamnns alnifoUa and Rhamnus 
cathartica. 

Burnham and Latham (4) in 1914 reported the occurrence of the scidial 
stage of crown rust on leaves of Rhamnus cathartica, and the uredospore 
stage on leaves of Avena sativa. 

Fromme (21) in 1914 made a study of the influence of light on the germ 
tubes of uredospores of the crown rust, and found a negatively heliotropic re- 
action, i. e., the germ tubes grew away from the light. This fact may possibly 
have a bearing on certain phases of infection; that is, on the stimuli which 
are responsible for the stomatal entrance of germ tubes. 

Freeman and Johnson (20), in 1911, state: 

The cro>Mi rust almost invariably accompanies the stem rust and is probably the most 
destructive of the leaf-mat group. The crown rust often occurs on the leaf blades, com- 
mingled with the stem rust, making it difficult to determine how much of the damage ie 
due to each The crown rust is, however, seldom found on the apikelets or spikelet stems. 

Oat mats are found extensively only east of the dry belt of the Great Plains region, with 
the possible exception of eastern Oregon and Washington 

III the gulf coast states, except northern Texas, and in Georgia and South Carolina they 
are paramount in importance and almost prohibitive of spring oat growmg, though winter 
oats are quite extensively grown. Proceeding northward, these rusts continue to be of great 
importance 

Even as far north as Wisconsin, regions are known where oat growing has been dis- 
continued on account of rust, and epidemics have been known to extend to the Canadian line 
and even beyond. 

There is great \'ariation in time of ripening of different varieties, two to four weeks in 
scane latitudes, and if, as is usually the case, the epidemic appears suddenly, a difference of 
one week may decide whether a variety is destroyed or reaches normal maturity. 

Both the crown rust and stem rust of oats were cultured for fifty-two successive genera- 
tions in the uredo stage without any apparent duninution of vitality This number of arti- 
ficial inoculations will easily represent a penod of seven or eight years of successive in- 
fection in the field, as eight to twelve days or more are there necessary for each infection to 
appear, and it is not likely that more than five or six successive infections follqw each other 
during one crop season. 

Rust uredospores germinate either not at all or not nearly so well at 90 ° to 100^ F. as 
at 55® or 76® F. The crown rust of oats, how'ever, is noticeably resistant to heat, while the 
stein rust of oats is quickly injured. 

These two facts, namely, that the^ uredospores of the crown rust are no- 
ticeably resistant to Heat, while the stem rust is easily injured by it, are be- 
lieved to have an important bearing on the distribution of the two forms over 
the country, and go to strengthen the view that the crown rust is much more 
widespread and injurious in the more southern localities, while the stem rust 
usually reaches its highest development in the form of devastating epidemics 
in the Northern states. This view is in strictest agreement with that of 
ICriksson, stated in his paper already quoted. 

Carleton did not demonstrate the wintering <rf the uredo of the crown rust 
or of the stem rust of oats, although it is his opinion that the crown rust 
passes the winter in the uredo stage in the warm latitudes of the United Static. 

The great problem of rusts in many places of the South, however, is not 
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how to live over the winter, but how to pass through the extremely hot 
months of July, August and September, especially where volunteer gram or 
wild grasses are scarce at this season. 

Note. — Careful studies of the wintering of the crown lust and t>teiii lust of oats have not 
been made, and a discussion of them is omitted. 

Undoubtedly the first appearance of these rusts in the spring will also 
be found to result from wintering of the uredos and wmdborne spores (as 
well as from aecidial infection). 

Hewitt and Stone (27), 1915, make the following statements regarding 
crown rust of oats in Ontario: 

This rust is mainly confined to the leaves, though it may occur to some extent on the 
leaf bases and stems. The leaves and leaf bases may become thickly covered early in the 
season with small oval or elongated, light red or orange-colored spots (uredo sori) Later 
these same spots in turn are replaced by grayish -black spots of teleuto spores, remaining 
covered by the epidermis, and frequently airanged in circles around the old spots of the 
red rust. 

This leaf rust of oats foims an exception to the general rule that leaf rusts do not do a 
great deal of damage, for the attacks of this rust sometimes damage the oat crop very 
considerably. 

Life history similar to that of stem rust, except that cecidial stage occurs on buckthorn, 
not on barberry shrubs. Rhamnus cathartica is a native of Europe and is much used for 
hedges, and is also now escaped from cultivation It is believed that it would pay farmers 
to destroy all of these shrubs growing in or near oat fields, and thusb do auay with at least 
one of the means by which oat rust is so abundantly multiplied 

Fraser (20) in 1915 published the following note on the occurrence of 
crown rust of oats at Macdonald College, Quebec: 

iEcidial stage on species of buckthorn (Rhamnus) Uredospores and teleutospores are 
produced abundantly on the leaves of oats The teleutospore masses do not break through 
the epidermis, , as m the stem rust The teleutospores are easily recogmzed by their pro- 
jection at the apex, hence the rust is sometimes called crown rust of oats 

Both stages of this rust are rather common m late-sown oats on the college farm, but 
the early oats are not attacked. The secidial stage is usually present m the buckthorn 
shrubs on the college campus. 

From the above statements it is evident that the crown rust is of world- 
wide distribution, that it is highly specialized, and that its life history is not 
completely worked out in the Umted States. 

The life history of the crown rust may be briefly characterized as follows: 

SPORE FORMS. 

0. Spermogonia first appear in April, May or June, on the upper surface 
of leaves of buckthorn. 

1. In a few days aecidia break through the lower surface and the yellow 
SBcidiospores are soon shed. 

II. If these aecidiospores fall on leaves or other parts of an oat plant they 
cause there an infection which in eight to fourteen days gives rise to the 
uredospore pustules. These occur mainly on the leaf blades, although in 
severe cases of infection the sheaths may become infected, and even the 
peduncles and spikelets. The uredospore generation may be, and often is, 
repeated during the season, and thus spreads the fungus to other fields. The 
ui^oepore sori are of a bright salmon-orange color, medium in size, rounded 
olblq^ (not linear), and sometimes become confluent. The uredospores are* 
E^^rly round, warty, have several germ spores, and are bright in color when 
fresh. 
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III. The teleutospores are formed m the same or similar pustules as the 
uredospores, but these remain, at least for some time, covered by the epi- 
dermis, thus appearing grayish, not so black as in those of the stem rust, 
which soon rupture the epidermis. 

The teleutospores are brownish-black, thick-walled, and the upper cell is 
provided with a crownlike apex of finger-form processes; hence its name, 
crown rust. The teleutospores will only germinate after a winter’s rest, and 
then the sporidia so formed will cause infection only on leaves of buckthorn. 

BLACK STEM RUST. 

Puccinia graminis Pers. f. sp. avence Erikss. and Henn. 

The familiar stem rusts of grain have been known, feared by farmers and 
investigated by botanists perhaps as long and as much as have any other plant 
parasites. Eriksson and Henning (13) give the following notes as to the his- 
tory of the stem rust, and list the various names by which it has been known, 
in part as follows: 

The first mention of the aeidial foini in hteiatnre was })y Jacquin, in 1786, as Lycoperdon 
poctdtformts Qmelin, 1791, described it as ^ctdtum berbendm. Lasch described the form 
on fruits of the barberry as a distinct variety, fructtcnium {fructtgenum). 

1875. The form on Mahoina was described in England by Berkeley and Broome, and in 
Germany by Magnus 

1883. Plowright’s work on the teleuto form 

1884 DeBary’s work on the teleuto form (He had earlier proven the heteroecism of the 
fungus ) 

The uredo and teleuto stages were first described b> Felice Fontana, 1767 They were 
only known by the scientific name ten years later 

1801. Persoon used the name Puccinta graminis as Uredo htieans frumenti, and Lambert, 
Uredo frumenti. The fungus has since been knoi\n under a number of names 

1803 Schumacher II . Uredo ferruginca 

III Uredo culmoruyn 

1810 Strauss . . Uredo Itneans. 

1817 De Martiua . Uredo frumenti {linearts) 

Pueeima cerealts. 

1824 . . ... 

Pueeima gramims 

1833 Wnllrotli . ... Erymhe linearis 

Pueeima gramims 
Pueeima i ulmorum 
Pueeima vaginarum. 

1888. von Wettstein Verarbcitem *u einer Pilz flora der Steiermark. In Verh. d. K. K. 
Zoiil. Bot. Gesellsch m Wien. Bd. 38. 1888 Wien. On grounds of pnority calls it Puc- 

cmia pocuUformis.* 

Plowright (38) gave an accurate description of the stem rust, listing Bet- 
beris vulgaris and Mahonia tUcifolia as secidial hosts, and Avena saliva and 
other cereals and grasses as hosts for the uredospore and teleutospore stages. 

Grove (22) gives a historical account of the fungus (with synonomy) and 
detailed descriptions of the various spore forms. He further states : 

This rust IS much less common in England now than some of the other cereal rusts. This 
is, perhaps, due to the extirpation of wild barberries; the ecidiura is really uncommon eveti on 
cultivated species of Berbens and Mahonia. 

* Arthur still uses this name. The authonty for such usage goes clear back to the first 
description (1786) where pocuUformis was used as the species name. This is not, howfwr, 
in accord with the International Code, which provides that nomenclature m the rusts, using 
the teleutospore form, shall date from Persoon, 1801. 
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McAlpine (31) describes only the spore forms occurring on grasses and 
cereals, and states that he has never seen the secidial stage in Australia, nor 
has he ever been able to produce it from artificial inoculation, though the 
stem-rust fungus of cereals there seems to resemble in every other way the 
form in other countries. 

Sydow (47) gives the complete list of synonyms used, describes the spore 
forms, and makes rather brief reference to the history of the development of 
opimon and knowledge regarding the connection of grain rust and the bar- 
berry. 

Eriksson and Henning (13) give a very extensive and complete account of 
the life history of the stem rust, description of the spore forms, and of their 
work on biologic forms. They list as secidial hosts, according to their own ob- 
servations, Berberis asiatica, B. buxifolia, B. canadensis, B. vulgaris and Afo- 
honia aquifolium. In addition, the following are listed on the authority of 
other workers : Berberis attaica, B. amurensts, B. anstata, B. carolinm, B, Hid- 
folia, B, nepalensis, B. neubertii, and Mahonia glauca. 

Fischer (18) describes the fungus in some detail, lists the several aecidial 
hosts, but states definitely that the fungus will not infect Berberis thunbergii, 
or Berberis chinensis. 

Klebahn (30) gives a very excellent historical account, of the gradual ac- 
cumulation of evidence against the barberry. Abstracts from his account 
follow: 

As early as 1660 there were laws requiring the extermination of barberries (Rouen Parlia- 
ment.) 

In England the harmful mSuence of barberries was noted early m the eighteenth century. 
(1768.) 

In 1776 Withenng wrote: “This shrub should never be permitted to grow m ‘corn’ lands, 
for the ears of wheat that grow near it ne.er fill, and its influence m this respect has been 
known to extend 300 to 400 yards across a field.” 

In 1715 Massachusetts passed a law for the extermination of barberries. 

Other North American observers also noted the injurious effect of barbemeyi. 

In Germany, 1808, Treviranus spoke of barberries as causing “Misswachs” in grain. 

In 1816 the Bremen senate ordered the extermination of all barberries within .500 feet of 
grain land. 

Many observers (Sowerby, 1790, in England) were aware of the effect. 

Experimental proofs were only attempted at the end of the eighteenth century. (See 
Marshall, 1782, m “The Rural Economy of Norfolk ” See copy m Plowright, p. 48, 2d ed. 
(1796), 869.) Cause of the injury was first attntbuted to the pollen of the barberry; later 
observers considered there wai really a connection between ”JBcidium berbmdts” and **Uredo 
Unearis'* of the grain. 

Willdenow concluded the surface of the plant determines whether a fungus will be an 
ccidium or uredo. 

In 1804 there was a severe epidemic and an inquiry as ‘to effect of barberry. 

Bee Banks, 1806, who gave good account and illustrations of the “blight” of “corn” and 
supposed (but without experimental proof) that the barberry ecidiura “seeds” passed into 
the wheat. 

In 1818 Thos. A. Knight believed the barberry communicated the disease to wheat. 

In 1805 Bpreogei pelted to the posrible relation of Mcxdium berberidis and Puccinia 
grttminii. 

Injurious woridng of the barberry was also early recognised m Sweden, 1806; Denmark, 
1797. 

In 1807 Scholer (a little later) planted out 8,000 barberries, and in 1810-1811 he ran ex- 
perimsdts which led him to believe in the intimate connection of the barberry and rust of rye. 
ta 1818 he definitdy concluded that, with aid of the wind, rust of barberry goes to rye and 
again to ilie Berberis. 

Homemann of Copenhagen disagreed with Scholer. 
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In 1864 studies of other workers, De Bary, Tulasne et al., cleared up the matter by 
actual scientific experiment and observation of spore formation and infection, teleutospores 
from Agropyron repena' to Berberta, and ecidiospores from Berberis to Becale cereale. 

In spite of this work, Orsted cast doubt, 1880, on the connection, (identity) of the two 
fungi. 

W. G. Smith observed asoidia in seeds of barberry, teleutospores in oat seeds, and held 
that the disease could arise directly from this source of infection. Even Plownght somewhat 
distrusted the doctrine of heteroecism 

In 1884 Plownght experimented with material from the United States iAgropyron repena) 
and produced ncidiai infection. 

In 1889 Bolley passed wheat rust to barberry. 

In 1899 Carleton passed barberry rust to barley and other hosts 

Lists of “united" hosts have been increased by various workers Plowright, DeBary, Eriks- 
son, Barclay et al. 

.(Eoidial hosts now recognized are. Berberta vulgaris, B. lycxum, B. canadensis, B. nepalen» 
SIS, B, arxstata, B. amurensis, B. at ro- purpurea, B. tltctfolia, Mahonta glauca, M, anatata, 
M. altaica = atlunca, and M. aqm folium 

Even though the connection of rusts of cereals with the barbeiry is now proven, it is still 
a question of importance, for the number of barberries occurring seems to be not very large; 
by many farmers the shrub is entirely unknown. 

Saccardo (42) lists the secidial hosts of stem rust and the complete list of 
grasses on which the form has been collected. A list of synonomy and the 
usual descriptions (in Latin) of the spore forms are also included. 

Henning (24) has published a brief note on the occurrence of the stem rust 
of oats at Ultuna, Sweden. 

In the United States the stem rust of oats has long been reported from 
almost all oat-growing sections, and probably is the rust most often referred to 
in accounts mentioning severe damage from ‘^oat rust,” but not naming the 
species of rust present. 

The manuals of botany and floras consulted give the following species of 
Berberis as occurring (wild) in the United States: 

Berberta nervosa Pursh. 1814. 

Range: Bntiah Columbia, Washington, Oregon, Idaho. Indigenous 
Berberta aquifoltum Pursh. 1814. (Also called Mahonta.) 

Range: British Golumbia, Washington, Oregon. Indigenous. 

Berberta repens Lmdl. 1828. 

Range British Columbia to California, Wjoming and New Mexico. Indigenous. 
Berberta fremontn Torr. 1869 

Range: Infrequent, canyons of Southw’esteni Colorado to Mexico. )[ndigenous. 

Berberta fendkp Gray. 1848. 

Range. Southern Colorado and southward. Indigenous. 

Berberta vulgarta L. 

Range: European. Naturalized in Eastern and Middle states of United States 
Berberta canadensis. Mill. 

Range: Woods and mountains of Virginia to Georgia and in Missouri. 

Bailey (2) states that ip addition to these, several cultivated varieties and 
horticultural species are present, at least m many parts of the country. It 
is impossible to say positively whether all of these harbor the stem rust, though 
it is a well-known fact that Berberis vulgaris and its purple-leaved Arariety, 
atropurpurea, are commonly infected with this rust. As already mentioned, it 
is pretty certain that Berberis thunbergii never is infected.* 

•At ConieU University, during the spring of 1916, heavy mfections were products^ on 
young plants of Berberis vulgaris atropurpurea fprowing in the greenhouse, simply by tying 
around them bundles of straw bearing germinating teleutospores of the stem rust of oats. 
The spermogonia on the upper leaf surface were distinctly visible m six days; the ftcidia on 
the lower leaf surface appeared a few days later. ^ ^ . 

Plants of Berberta ihunbaroU treated m exactly the same mannw show^ qf in* 

fection. This experiment would seem to establish the fact of the immunity of the Japanese 
Barberry. 



88 Kansas Academy of Science. 


Thaxter (49) reported in 1889 that stem nist had been injurious to oats 
in Connecticut. 

Hitchcock and Carleton (26) in 1894 reported on their experiments on the 
wintering of grain rusts in Kansas, and state that : 

It seems probable that the stem rust does not pass the winter in this vicinity in the 
uredo stage nor in the mycelial condition Whether or not it survives the winter further 
south IS a question jet to be answered. 


Concerning the occurrence of the stem rust in 1893 they wrote as follows: 

Pucctnta gramims appeared during the season (June) on the experimental oats of the 
farm department, and finally became so abundant that by harvest time the crop was very 
materially mjured Indeed, this season the oat crop m large portions of the state was much 
injured by this rust In Wabaunsee county some fields were almost wholly destroyed and 
the straw so badly lodged that it could scarcely be harvested. 


In 1898 Arthur and Holway (1) published a description of the stem rust, 
and with it their explanation for dropping the long-used and very familiar 
name Puccinia graminis. The defense of their position, as stated by them, is 
here given : 

Experience does not seem to bear out the inference that the teleiito stage alone possesses 
such marked supcnoiity for specific identification It is unfortunatelv true that much doubt 
often attaches to the application of early names, but an nibitrary contraction of the domain 
to be covered by the law of priority does not seem to the writers to Jbe the nght way to 
meet the difficulty. 

It IS not sufficient to give as a host for a rust "various grasses," but is even necessary 
to name specifically the plant and the part affected. Value in classification of both the 
uredo and lecidial stage is now recognized, and the old exalted view of the all -importance of 
the teleuto stage can no longer be firmly held 

Magnus (Bot Centr 37, 289) holds it as incorrect to form such names as Pucctnia 
pocuHformts Jacq Wettst for Pucctnia granums Pers Doctor Wettstein, when he made the 
change (Pilz flora der Steiermark, p. 18), said, "Although it is hard to drop a name as 
old as Pucctnia graminis, I feel compelled to d'» it. There is no doubt that Jacquin described 
the jccidium of this species in 1786 The species name, ‘poculiforme,’ under whiph Jacquin 
described this lecidium as a Lycoperdon, is consequently the oldest name, certainly older than 
Persoon's of 1797 (in Tent. Dispos. Meth. Fung., p 39)." 


Arthur and Holway describe the stem rust under the name Puccinia poculi- 
formis (Jacq ) Wettst., as follows' 


Hosts : 


.Skiidial, Berberis vulgaris. 


Uredo ) 
Teleuto j 


stages occur on 


A vena sattva (cultivated oats), 
Avena fatua (wild oats). 


and on the other cereals, as well as many grasses 


I. — iEcidia: On more or less thickened and discolored spots, usually in small groups, but 
when upon growing lateral shoots often covering large areas; margin prominent, white, erect, 
more or less jagged; lecidiospores, orange -yellow, becoming pale yellow after long drying, 
isodiametric, polygonal, 14 -24m in diameter; wall rather thin, smooth, or sometimes rugulose, 
especially on one side. 

II. — Uredospore. Sori large, oblong to linear, on both l^f surfaces, either scattered or 
confluent into rather large, definite groups, more usually found on the leaf sheaths; soon 
naked, ruptured epidermis prominent, ferrugmous; uredospores elliptic, oblong or obovate, 
often soipewhat constricted in the middle, 19-88 x 14-22 m, brownish -yellow when fresh, be- 
coming yellow on drjdng, eohinulate; pores usually four, equatorial. 

III. Teleutospore : Sori sparingly on leaf blades, more commonly on sheaths, culms and 
inflorescence, linear, often confluent, black, early naked, ruptured epidermis noticeable; 
teleutospores oblong fusiform, oblong cuneiform or narrow obovate, 75-60 x 12-22u, golden 
brown, smooth, somewhat constricted in the middle; apex darker colored, considerably thick- 
ened, obtuse or rounded; base narrowed; pedicel usually barely as long as the spore, 
colored like the spore. 



Literature on the Rust oj Oats. 


89 


Among the most common of rusts./ Much less common on leaf hladet than other species, 
but frequently seen on culms and sheaths, forming conspicuous black, effused patches. The 
form of the urcdospores, number and arrangement of pores are characteristic, as is the 
brownish color, quite unlike the clear orange-yellow of those of the leaf and crown rusts. 


Carleton (5) reports as follows on his observations and culture work with 
the stem rust of oats: 


Physiolooical Relations. The ur^do sori of the stem rust on oats are longer, larger 
and seemingly a little darker (than those of the stem rust of wheat), and usually there is 
proportionally more of the uredo present (on oats). 


Inoculation Experiments. Successful 
Oats : 

Siberian. 

Black Tartanan 

Amurskii 

Dun. 

Nackter Kleiner Falmcn 
Avena fatua. 

Tardova deneso 
Avena pratenstn 
Fenton’s ru8tprof)f 
Ligowa. 

Avena stenhs 
At'ena hookeri 


infection was secured on — 

Grasses * 

Hordeum munnum. 
DactyUs glomerata 
Koeleria enstata. 
Arrhenatherum elatius. 
Trisetum subsptcatum. 
Alopecurus alpestrxs 
Holcus mollis. 

Agrostts scabra 
Polypogan monspeltensis. 
Festuca sp 
Eatonia sp 
Ammophila arenaria 
Phleum asperum 
firomus ciliatvs 


The following hosts ore listed ns authentic* 
Avena sattva patula 
Avena satiia onentaUs 
Arena sattva nuda 
Daciylts glomerata. 

.Arrhenatherum elatius. 


Piolmlile hosts 

Ai'ena fatua 
.At ena hookeri 
.Arena pratensis 
Avena stenhs 
Kolleria enstata 
Lolium perenne. 


Occurrence and Distrirution The black stem rust of oats is certainly moie common 
than the black stem rust of wheat. However, it is not known whether the stem rust of 
oats is generally commoner than the crown nist, although defimte statements on this point 
might be made in tlie case of certain localities, locality apparently being an important feature 
in this connection 

As in the case of stem rust of wheat, the form on oats is not constant in appearance, 
although perhaps more so than the former. Reports mdicate that it is not so common m 
the Southern states as in the Northern, the crown rust being in the Southern states the 
more coiiunon Stem rust was not seen in Mar>land during two years’ work there. Straw 
examined m Texas revealed only the presence of the crown rust teleutospores. 

So far as known, the stem rust of oats does not winter its uredo m the Umted States 

Damage. The damage which this rust causes to oats in the United States is even greater 
than that produced by the form on wheat. Almost every >ear thousands of acres are 
totally destroyed in some portion of the country by this rust, the damage being greatest north 
of 87° North latitude and east of 95° west longitude. Enksson reports it as very destructive 
in Sweden. 


Clinton (9) reports on the stem rust of oats as follows: 

This rust produces elongated outbreaks on the stems and leaf sheaths These are at first 
the reddish uredo stage but later the black teleuto stage. The stems are weakened by the 
attacks of the fungus, and badly rusted gram is apt to lodge. The barberry is the host for the 
scidial stage, but apparently the fungus often skips this step in its life cycle. 

This rust very commonly occurs with crown rust and the injury they cause to the crop of 
oats is sometimes considerable. Very little can be done to lessen these troubles. 

Smith (44) writes as follows regarding the stem rust of oats as found in 
California : 
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Produces numerous pustules of the black or red rust on the surface of the plants, some- 
times covenng the leaves with the reddish, powdery spores. Sometimes abundant in wet 
seasons, badly injuring the crop. 

No treatment is feasible save the use of resistant varieties. 

Davis (11) reports Puccinia graminis Pers. (both uredospore and teleuto- 
spore stages) on oats in Wisconsin, 1914. 

Howitt and Stone (27) report the stem rust present in Ontario, and describe 
its appearance and the injury caused. They write as follows concerning the 
barberry stage of the rust : 

The barberry is not necessary for the continuance of stem lust, for it may have several 
other ways of passing the winter: 

1. Wintermg of the uredospore. 

2 Wintering of the mycelium in winter grain, or volunt<*er grain plants, or on wild- 
grass hosts. 

3. Wind distribution of spores from the South 

4. Rust tn the seed. 

The barberry does increase the seventy of stem rust, and may act as a remvigorator of the 
fungus. 

Barberry in Ontario. There are several species, Berberis vulgaris is most frequently 
found. This species and its purple-leaved variety both harbor the stem rust, and it is now 
contrary to law to plant them in Ontario. (Copy of the "barberry act" appended to their 
publication.) 

The Japanese barberry (Berbens thunhergit) may be plantecl, as this species does not 
harbor the rust. 

Conditions favoring rust are said to be* 

1. Cool, damp weather at heading time. 

2. Poorly drained land. 

3. Fields so situated that air drainage is poor 

Suggested means of (partial) control are 

1. Destroy all Berbens vulgans. 

2. Well -drained fields. 

3. Early matunty secured by early seeding in a well -prepared seed bed. 

4 . Choice of high-yielding varieties and of those not badlv injured by rust 

6. Use pure seed of only one vanety, to insure even ripening 

6. Treat all seed for smut, as plants infected with smut are very subject to iiist 

7. Sow only sound, plump grain 

8. Use barnyard manure or other nitrogenous fertilisers with care, as they may pro- 

duce a rank growth, which invites rust. 

9. Field management: Crop rotation, proper manuring, thorough tillage, eradication 
of weeds and wild grasses, etc. 

Taylor (48) writes as follows on the rust of oats in New Hampshire: 

The fungus attacks leaves and stems at time of heading, or sometimes several weeks earlier. 
The disease weakens the vitahty of the plant to such an extent that it fails to produce seed 
and frequently breaks down and dies. 

In some sections of tjhe state the rust is unquestionably the worst pest of oats. Although 
its depredations are somewhat periodic, bemg more disastrous some years than others, the 
most destructive attacks come m seasons of unusual moisture and warmth during the month 
of June, which induces the oats to make a large, quick growth. Whether the quick, succulent 
growth renders the plant more susceptible to the attacks of the fungus, or whether the stated 
weather condiiicms are more congemal for the growth of the fungus, the writer is unable to 
•ay. Perhaps Ifioth premises maintain. 

The time of seeding also seems to have an appreciable effect upon the extent of rust. The 
writer has frequ^tly observed that early -sown fields of oats have suffered leas from rust 
than late-spwn ones. 

In 1908, in order to get some data on this question, a senes of small plats were seeded to 
* Wefeome oats at intervals of one week. April 20 to June 8. 
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Results are shown in the following table; 


Date of seeding. 

Date of ripening. 

Amount of rust. 

April 20 



April 27 



May 4 



May 11 



May 18 



May 25 



June 1 



June 8 

Sept. G 

Very bad. 


Zavitz (52) published the following data on thickness of seeding as a factor 
influencing rust m oats. The kind of rust is not mentioned. 
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Newton (39) as early as 1871 had recorded results which led him to draw 
similar conclusions to those of Zavitz, e. g., that plants closely spaced (from 
heavy seeding) were less rusted than those having more space (from light 
seeding). Newton gives the following account of his observations: 

I have observed that oats standing very thinly on the ground are several days later in 
ripening, and are much more liable to be injured by rust than those that are thickly sown. 
I have raised them in drills and have seen them raised m this way, and m nearly every case 
they were more or less affected by the rust and were from one to two weeks later than those 
sown m the usual manner, and m some cases were so badly rusted as not to ripen at all. 

On one strip about two feet m width at the side of the field only a small quantity of 
seed was scattered, probably not one- fourth as much as on the land adjommg. At the tune 
of cutting them, the oats that were thickly sown were npe, the straw bright and clean, show- 
ing no signs of rust, while those on this small piece were perfectly green and very badly 
rusted Most of the field was sown at the rate of three and one-half bushels per acre. 

To test the question of thick and thin seedmg, a small part of the field was sown at the 
rate of two bushels per acre. On this piece the oats were two or three days later than <«i 
the rest of the field and showed signs of rust, but were not materially mjured by it. The 
result of my observations is that oats that are thickly sown are much less liable to be in- 
jured by rust, that they ripen earlier, and that the straw is bnghter and of better quality 
than when only a small quantity of seed is used. This liability to rust is one great objection 
to very thin seeding 

Fraser (19) reports stem rust is usually common on oats grown at the 
farm of Quebec Agricultural College. 

Freeman and Johnson (20) write as follows concerning the distribution of 
oat stem rust 

In the southern states of the eastern half of the United States — that is, south of and m- 
cludmg Tennessee and North Carolina — rust of certam cereals has been so serious as almost 
to prohibit the growing of them m those regions. It is very difficult, for instance, to grow 
spring oats profitably m portions of the southernmost tier of states east of the Mississippi 
river, one of the chief difficulties being rust Winter oats are the only cereal grown exten- 
sively in this area 

Regarding damage, these authors are of the opinion that. 

The stem rust of oats, if not more haimful, is fully as destructive as the similar form on 
wheat, and its distribution is somewhat similar. 

Much of the real damage caused by stem rust results from the se^ere mfections of it 
which sometimes occur on the spikclets and spikelet stems 

Concerning the bpeciahzation of this rust they write as follows: 

The oat rust is the most closely specialized of the biologic forms of P. graminn on the 
small grains, but m its ability to mfect the other species under rarely occurring conditions 
still shows its close affinity to the other rusts 

Of all the stem rusts on the small grams, that of oats is the most distmctive and m- 
dividuahstic m appearance, having larger pustules of uredospores, which are formed very 
commonly both on stems and leaves (as m barley), in sharp contrast with the more re- 
stricted location of the pustules m the stem rusts of wheat and rye. 

As a biologic form, the stem rust of oats may be said to be generally confined to oats. 
It can at times be carried to barley, but never produces large or vigorous pustules It is only 
rarely that transfers to wheat and rye can be made. 

Stakman (45) reports as follows on his experiments with Puccinia graminis 
avenos: 

OENERAL STATEMENT. 

This rust in this country is supposed to infect no cereal except oats, although it is capable 
of infecting a number of grasses. Carleton was unable to transfer it to wheat, barley or 
rye. Eriksson mentions it as being found on oats and eighteen species of grass in Sweden. 
Freeman and Johnson, however, find that it can be transferred to barley also, and they re- 
port that Derr succeeded in obtaining direct transfers from oats to wheat and rye. 
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CONCLUSIONS FROM INOCULATION RESULTS ON RYE. 

The stem rust of oats can be transferred directly to rye. This was accomplished most 
easily when the plants were grown m heavily manured soil. Exposing them to various 
fuittsthetics before inoculation seems to incmase the virulence of infection slightly, while leaf 
injury had no apparent effect. In the various trials under different conditions, 27 out of 286 
leaves developed pustles and 73 were flecked. Under conditions which might exist m the 
field, 12 out of 78 leaves produced pustules and 22 were flecked. 

INOCULATIONS ON WHEAT. 

The stem lust of oats can be transferred to wheat only with great difficulty. Carleton 
did not succeed in obtaining mfection m his experiments, Freeman and Johnson made 100 
inoculations, but none vas successful. They report, however, that Derr was able to make 
transfers. 

Summary of Inoculation on Wheat. Out of a total number of 288 leaves moculated 
under varying conditions, only 4 developed pustules and 113 became flecked, showing that 
although the rust of oats can sometimes develop on wheat, it can seldom attain to pustule 
formation. The severity of infection, always slight, can be increased somewhat by exposing 
plants to be inoculated to ansesthetics. The experiment with high fertilization of soil seems 
to indicate that here, as well as in the case of rye moculated with oat rust, the mycelium is 
enabled to develop more extensively and possibly produce more spores than when ordinary 
soil is used. 

Fife wheat (Minn. No 163) was moculated with stem rust of oats, and it was found 
that only a few host cells were involved. The contest between host and parasite is short 
said decisive, the hypliK seldom developing sufficiently to give any external evidence that the 
germ tube has even enteml. This extreme case of immunity seems lo differ in degiee only 
from those conditions presented by resistant varieties 

INOCULITIONS ON BARLEY. 

The results of this senes of inoculations were very similai to those obtained by other 
investigators. The behavior of the rust w'as typical of its usual behavior on an uncongenial 
boat plant. The flecks were small m nearly all cases, and w'ere especially sharp when plants 
had been exposed to anaesthetics. Only one leaf out of 147 inoculated under varying con- 
ditions was pustuled. Flecks were formed on 32. 

OENERAL SUMMARY. 

The stem rust of oats can be transferred successfully from oats to any one of the other 
cereals. It infects rye much more easily than w'heat or barie> Anesthetics help to break 
down the barriers, as does a high degree of soil fertilization. It should be mentioned that 
this fact seems due, not to any new ability the rust fungus has of attackmg an uncongenial 
host, but to an increased capacity for development. Here again evidence of the possible 
nature of resistance is offered by the inoculated plants. The flecks, w'hether large or small, 
eonsist in many cases of dead tissue of the host plant. Histological examination shows that 
the fungus gains entrance but cannot develop to any extent in these areas which are killed 
by the fungus itself. 

Stakman and Piemeisel (46), from their studies of the biologic forms in 
the stem rusts, give the following list of hosts for the stem rusts of oats : 

P, Graminis avence Erikss. and Henn. 

Oats (Avene tativa). 

Avena /atua. 

Arena elatior. 

Anthoxanthum odoratum. 

Holcus lanatue. 

PhalarU canartensie. 

Kaeleria cnstata, 

DactyiUe glomerata. 

Bfwntu teetorum. 
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They found also that this form has quite consistently weakly infected the 
following: 

Barley. 

Blymut canadensis. 

Ltohum italicum. 

Loltum perenne 

Festuca tlatior. 

The salient points of the life history of stem rust are here summarized: 

SPORE FX)RMS. 

0. Spermogonia first appear in spnng on the upper surface of barberry 
leaves. 

1. Within a short time the aecidial or cluster cups are evident on the lower 
surface, and their yellow^ spores soon are liberated, and if blown to an oat 
leaf or stem, there cause infection. 

II. In eight to twelve days (or more m cool weather) the fungus growth 
(mycelium) so formed within the oat plant will give rise to a number of 
uredospore sori. These may first be seen as light, yellowish-green flecks, 
but soon the epidermis is ruptured and the dark-reddish uredospores are dis- 
persed. The uredo-sori are large, longer than broad, and often confluent, 
forming great linear patches of rusted tissue. The epidermis is tom open 
early, and the son are typically erumpent, and are not scattered as in the case 
of the crown rust. 

The uredospores are not typically nearly circular m outline as in the crown 
rust, but are ellipsoidal. They are of a dark reddish-brown color, not bright 
yellow as in the crown rust, and have (usually) four equatorial germ pores. 

III. Towards harvest time the black-rust stage gradually replaces the uredo, 
and the teleutospores are formed in the same or similar sori. They too 
rupture the epidermis earb' and form linear dark-brown to black, erumpent 
pustules. 

The teleutospores are clavate, thick-walled (especially thickened at the 
apex), and the tip of the apical cell is rounded, blunt, or unevenly tipped, 
but not provided with the finger-form projections which form the “crown,” 
so characteristic of those of the crown rust. 

The teleutospores will only germinate after a winter’s rest, when the typical 
four-celled promycelium is formed, and from each of these cells a branch is 
sent out, bearing a sporidium. These in turn, if blown to a barberry leaf, 
will enter ancf cause infection, thus completing the life cycle. ^ 

Notes on the Distribution of Oat Rusts in the United States, 

The following brief observations are from Carleton (5) : 

Caufornia. Reports indicate that rust does not commonly injure the 
grain, still in some places oaU are severely damaged. Losses are confined al- 
-most wholly to the coast districts. 

It is claimed black oats are more resistant than white. 

Gbobqia. In this state, as in all the Gulf states, oats are seldom injured by 
rust. Texas Rustproof is the variety commonly grown. 

Illinois. Oats are commonly and often seriously damaged by rust. 
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Induna. Oats are commonly dametged by rust. Late varieties are invari- 
ably much more hable to rust than the early ones. In some instances the 
growing of oats, has been abandoned on account of rust. Grain is said to be 
free from rust in the warm, sandy soils. Some claim rust is very severe only 
once in two to five years. Black stem rust is the most injurious species. 

Iowa. Rust often destroys the oat crop. It is always the black stem rust 
that is particularly injurious. 

Kansas. Oats are often greatly damaged by stem rust in the eastern por- 
tion, and are sometimes a total loss. The crop suffered greatly in 1893. Oc- 
casionally fields of late-sown oats are entirely destroyed before harvest. 

Kentucky. Oats are extensively injured. 

Maryland. During 1895 and 1896 there was seen an abundance of crown 
rust of oats, but it did not appear to cause any particular damage. Black 
stem rust was not observed. Much oat rust has been reported from Cecil 
county. 

Michigan. Oats suffer more than wheat from rust. Rust rarely occurs in 
the sandy districts. 

Minnesota. In certain years oats are greatly injured. White Russian oats 
are said by some to be rust resistant. 

Missouri. There is considerable rust here, but not much is known concern- 
ing the relative proportions of the leaf and stern rusts Oats are often much 
injured. 

Nebraska. In the eastern portion of the state oats are often severely 
damaged. 

New York. Oats are often injured, especially in Erie and Wyoming coun- 
ties. 

North Dakota. Oats are often injured. White Russian oats are thought 
to bef some what rust resistant. 

Ohio. Black stem rust is occasionally very prevalent, and there is much 
more injury to oats than to wheat. 

Oregon. Cereal rusts cause only slight damage as a rule. Occasionally 
oats are considerably affected by the crown rust, as in Gherman county in 1892. 

Pennsylvania. ^ Oats are very commonly injured. (Much of the damage 
may, however, be due to the red leaf-blight disease.) Fertilizers are supposed 
to materially aid the grain to escape rust, by causing rapid growth and early 
maturity. Rust is always worse in the lowlands. 

South Dakota. Oats, especially when planted late, are often badly rusted. 

Tennessee. Little injury is done to oats. 

Texas. Oats are seldom injured to any extent. 

ViRCHNiA. Oats (in the Shenandoah valley) are damaged quite often. 
The rust is most abundant in the lowlands. 

Wisconsin. It is claimed by some that White Russian oats possess a con^ 
siderahle degree of resistance. Black stem rust constitutes a good proportion. 

The following notes on the distribution of oat rusts are from the records 
of the Plant Disease Survey of the United States Department of Agriculture. 
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They are in most cases from the annual reports sent in by the plant patholo- 
gists of the state experiment stations : 

Alabama. Prof. F. A. Wolf reported the crown rust in 1912. 

In 1915 both crown and stem rust were reported common in the state, 
causing a loss estimated at 5 per cent. 

Arkansas. In 1907 the crown rust was reported by Prof. W. M. Scott. 

California. E. C. Johnson reported the crown rust in 1911. 

Delaware. Prof. M. T. Cook reported stem rust of oat« as worse in 1910 
than in 1909. In 1907 crown rust reported as occasional. In 1908 crown rust 
possibly less severe than in 1907. In 1909 crown rust about as in 1908. In 
1910 crown rust worse than in 1909. In 1911 crown rust less than in 1909. In 
1912 crown rust reported. In 1913 crown rust reported. In 1915 crown rust 
common; injury 5 per cent. 

Georgia. Crown rust reported by E. C. Johnson in 1911. 

In 1913 Prof. A. C. Lewis reported more than the normaramount of oat 
rust (more than in 1912). Present m 50 per cent of the fields; estimated loss, 
$5,000. Very injurious in some fields. 

The oat crop was much more affected with rust this season than usual. 
The fields, though, that had the best preparation and were well fertilized suf- 
fered least from rust. We could not see any marked difference between the 
different varieties of oats, such as Bancroft and Texas Rustproof. 

Idaho. Prof. C. E. Temple reported in 1913 that stem rust was very 
prevalent ; 2 to 5 per cent of the crop injured in north Idaho. 

Illinois. In 1911 Prof. J. T. Barrett reported that very little stem rust 
was noted. 

In 1911 Professor Barrett reported the crown rust was more than usually 
prevalent. 

In 1912 as severe on late oats, little on early. 

Indiana. In 1994 Dr. J. C. Arthur reported rust on oats to have done little 
or no damage; the oat crop was very heavy. 

In 1905 Dr. J. C. Arthur estimated a loss of 3 per cent from stem rust. The 
rei)orts were all from the southern counties. Observations m the northern 
part of the state indicate that the oat crop was unusually free from rust this 
year. 

In 1906 Doctor Arthur reported 3 per cent of crop injured, less than in 1905, 
and weather not favorable. 

In 1907 Prof. F. D. Kem wrote as follows: ‘Tt is impossible to say which 
rust is meant in the reports on oats, and further the unfavorable weather 
caused a disease or physiological disturbance which many mistook for rust." 

Oat rust was reported by Prof. F. D. Kem in 1910 and 1912. 

In 1908 Prof. F. D. Kem reported an estimated loss from crown rust of 20 
per cent. In 1909 crown rust reported. In 1911 crown rust reported as normal 
amount. In 1913 crown rust reported. In 1914 crown rust reported from 
several counties. In 1915 crown rust reported from all over state. 

Iowa. Dr. L. H. Pammel reported stem rust as bad in many counties in 
1904. 

In 1905 Dr. L. H. Pammel reported oat rust as not so prevalent as in 1004, 
loss being less than 3 per cent. Earliest report, June 15. Weather conditions 
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not favorable— cold nigbts and cool rains. Reported as severe in ten counties; 
reported as some damage in thirty-two counties; reported as no damage in 
one county. 

In 1906 the stem rust was less than in 1905; only 1 per cent of the crop in- 
jured. Earliest report June 20. Weather conditions not favorable — cool 
weather. Rust did little damage in state except in northwestern part, where 
one man reported a loss of 60 per cent. Late oats are more rusted than early. 
Both species of rust equally common. 

In 1907 Doctor Pammel reported there was more stfem rust than in 1906; 
50 per cent of crop was injured. Earliest report, June 21. Weather was favor- 
able — rain and warm weather late June and early July. All varieties were 
badly rusted, the earliest (such as Early Champion) the least. Some of Nor- 
ton's hybrids and Clydesdale were badly rusted. Some reports read, “oats 
red with rust.” Much of oats averaged only 16 pounds per bushel. All sec- 
tions of the state report less than one-half crop, and in Story county one- 
fourth crop. 

In 1908 Doctor Pammel reported as follows : “Oats were comparatively free 
in some places, especially the early varieties, and on high ground. In low 
places the stem rust was rather bad. The northern sections of the state suf- 
fered more than the southern. Yield and weight per bushel were better than 
in* 1907. Stem rust was quite prevalent, injuring 25 per cent. Weather was 
favorable for rust — too much rain, not enough sun. Stem rust was not as 
severe as in 1907, and there was a better crop.” 

In 1909 stem rust was reported as common; 5 per cent injury, less than in 
1908; favorable weather. 

In 1910 stem rust was not abundant; 2 per cent injury; earliest report, June 
25; weather unfavorable. 

In 1911 stem rust was not common; 1 per cent injury; weather unfavorable. 

In 1912 injury was 2 to 5 per cent; more rust on low than on high ground. 
Stem rust occurs in every county of the state. 

In 1913 stem rust was reported as common, but not serious this year; 
weather favorable. 

In 1914 not so much stem rust as in wet years; earliest reports, June 15. 

In 1915 stem rust abundant in some sections. 

Doctor Pammel reports on crown rust as follows: 

“Occurred in 1904, 1906 and 1907. In 1908 estimated injury was 25 per cent. 
Weather favorable — too much moisture — but better crop than in 1907. No 
resistant varieties. 

“In 1909 crown rust was common; 5 per cent injury. Less rust than in 1908; 
larger yield, heavier oats. 

“In 1910 crown rust was not abundant; 2 per cent injury. Earliest reports, 
June 25 to July 8. Weather unfavorable. Little rust on early-maturing va- 
rieties, as Early Champion. The best crop of oats for several years. 

“In 1912 crown rust reported, but weather unfavorable. 

“In 1913 weather was unfavorable. Oat crop excellent in some places; other 
places light, due to unfavorable weather at seeding time. Crown rust is 
widely distributed; did some damage; more in northern than in southern Iowa. 

“1914, crown rust not so abimdant as in wet years. Earliest report, June 15.“ 

. Kansas. Oat rust reported by E. C. Johnson in 1911. 

In 1914 L. E. Melchers reported stem rust as quite prevalent at Hays. 
Eariie^ reports, June 17. 
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In 1015 crown rust was reported from Miami and Thomas counties. Earliest 
report, July 16. 

Louisiana. In 1907 Prof. H. R. Fulton reported the prevalence of crown 
rust as about the same as usual. 

In 1908 injury from crown rust was very general and the estimated loss con- 
siderable. Earliest report on May 9. 

E. C. Johnson observed rust on oats in 1911. In 1911 Prof. C. W. Edgerton 
reported crown rust as very common ; estimated loss considerable ; first appear- 
ance in April. 

In 1912, 1913 and 1914 crown rust was again reported as very common; esti- 
mated loss considerable. Also 1915; first appearance in April. 

Maine. In 1908 Prof. W. J. Morse reported that ‘^apparently both the stem 
and crown rust are present/’ Neither is severe enough to cause alarm to the 
grower, but rust is common and widely distributed in the state. 

In 1912 Prof. C. E. Lewis reported more stem rust than in 1911. Weather 
favorable — much moisture and many cloudy days. Stem rust causes much 
damage, especially to late seeded oats. 

Maryland. Prof. J. B. S. Norton reported on oat rust as follows: In 1903, 
very destructive; in 1907, abundant; in 1908, less than usual; m 1909, none 
seen 

Never seen on winter oats. Some volunteer oats (in summer) are badly 
rusted. In 1916 rust was reported. 

Massachusetts. Prof. G. E. Stone reported oat rust as being unusually 
prevalent in 1906, with rather heavy losses. Weather conditions were favor- 
able; more injury from rust than for many years. 

In 1915 stem rust was reported as frequent, and crown rust seen only at 
Amherst. 

Michigan, In 1907 Prof. B. O. Longyear reported crown rust as plentiful 
on fall oats in an orchard during September and October. 

Minnesota. In 1907 Dr, E. M. Freeman reported stem rust as quite severe 
throughout the Mississippi valley, causing considerable damage. The light 
oat crop was, however, not due entirely to this rust; other diseases (including 
the crown rust) and the green bug were also important factors. In the northern 
part of the valley the larger part of the damage was done by the stem and 
crown rusts. 

In 1908 Doctor Freeman reported stem rust as quite serious throughout the 
state, but occurrence spotted as in wheat. Was very serious in some parts of 
the state. ' 

In 1909 there was less stem rust than in 1908, as weather conditions were not 
favorable (dry July). This rust is common every year. Losses this year were 
local, due to low groimd or wet location. Found usually together with the 
crown rust. iEcidial stage on barberry shrubs probably more abundant than 
usual. 

In 1911 there was much more stem rust than usual; estimated loss, $1,000,000. 
Earliest report in June. 

In 1912 stem rust generally distributed; estimated loss, $500,000. Earliest 
report, June 6. 

In 1913 quite generally distributed, less than usual. Earliest report in June. 
Estimated loss, $350,000. 
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In 1905 Prof. C. P. Bull reported “the usual amount” of crown rust, slight 
injury and loss; earliest report in May; weather conditions were favorable, 
i. e.f a wet season. Crown rust is always present, but appears to do but little 
damage; heavy yields are secured from badly infected fields. 

In 1907 Doctor Freeman reported crown rust as very common; almost al- 
ways associated with stem rust. 

In 1908 Doctor Freeman reported crown rust occurring about as in the case 
of stem rust, causing considerable damage. As usual, the two rusts work to- 
gether. 

, In 1909 the losses from crown rust were local ; unfavorable weather for the 
rust— dry in July. This rust is common every year, and it with the stem rust 
probably causes the greatest loss of any cereal rust. 

Oat rusts are especially bad m the northeastern part of the state. Local 
losses occur even in dry years Resistant vaneties are not known, though 
early varieties more often escape than late varieties. The mcidial stage is ex- 
ceedingly common on cultivated and wild buckthorns all over the state. 

The following notes on the distribution and occurrence of oat rusts in 
Minnesota were obtained during the summer of 1915 by Mr. J. R. Holbert, 
then in the employ of the Bureau of Plant Industry, m cooperation with the 
Minnesota Agricultural Expenment Station. In practically every field the 
crown rust was present in amounts ranging from a “trace” to 40 per cent or 
more, but apparently without causing severe damage to the crop 

On the other hand, there were only a few fields which had an appreciable 
amount of stem rust, but in at least one of these the note indicates damage to 
the crop, which appeared stunted. We must conclude, then, that in this 
locality and at least during the season of 1915, the crown rust was much more 
commonly present than the stem rust, and in some fields m amounts almost 
constituting an epidemic It may even be said that stem rust was here 
rarely met with. 

Report of the cereal -disease tnp in Carver, Hennepin, McLeod, and Meeker counties. 
(July 15, 1916.) There were traces of kaf rust in every field, and occasionally a trace of stem 
mat. 

Report for Goodhue county. There \\as no stein rust on oats in this county. At places, 
however, the leaf-rust infection was very high. 

Report for Wabasha county — Wabasha. (Observations made July 19 ) Stem rust was 
observed m one field of oats The infection was about 10 per cent, and, since the straw was 
lodged badly and the growth very rank, it is probable that stem rust caused some loss in this 
field. In this same field there was a 25 per cent infection of crown mst. 

In an adjacent field the oats contained only a trace of leaf mst. 

Report for ITflbaaha county — Millville, Plainview. (Observations made July 20 and 21.) 
Oats: Although there was considerable crown rust, the crop was entirely free from stem 

nut. 

Report of Olmetead county. (Observations made July 22, 1916.) There was a trace of 
crown rust in every field. The oats in one contained a trace of stem rust 

Report for Dodge county. (Observations made July 28, 1916.) There was a trace of 
stem rust in one field and a rather heavy infection of crown mst in many fields. 

Report for Waseca county. (Observations made July 24, 1916.) Only one field of oats 
contained a trace of stem mst. At no phice was there more than a 10 per cent infection 
of crown mst. 

Report for Blue Barth county. (Observatiems made July 26, 1916.) The oats were free 
fro^ stem rust with the exception of a trace in one field. Crown mst was generally dis- 
tribute^*-about a 25 per cent infection. 
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Report for Watonwan county. (Observations made July 27 and 28.) There were traces 
of stem rust in several places. Crown-rust infections were rather high at times— '40 to 66 per 
cent. 

Report for Redwood county. (Observations made July 29, 1916 ) The crown-rust in- 
fection ivas generally heavy — 40 to 00 per cent Stem rust was observed only m traces. 

Report for the vtcinty of Tracy, Lyon county (Observations made July 80, 1916) 
Cenerally the oats vveie comparatively disease free There were traces of stem rust and a 
heavy infection of crown rust. 

Report for Lyon county (Obsei vations made July 81, 191.') ) There were traces of 
stem rust m several fiekls of oats, anil a little less than the usual amount of crown rust. 

Vuimty of OrtonviUCf Biy Stone county, Minn. (Observations made August 3, 1915.) 
Most of the oats contained .some stem iiist In one field the infection was 10 per cent. 
The nist pustules were long Around each the tissue was turning a reddish-blue color. The 
ureilospores were much browner than those of stem rust usually are The whole field pre- 
sented a veiy stunted appearance 

Report for Stevins county (Observations made Augu.st 4, 1916) The oats, though 
comparatively free from lust, were rather poor in quality 

Report for Pope lounty. (Observations made August 5, 1916.) Little stem rust was 
found In two fields the ciown lUst infection reached (50 pei cent. 

Report for Grant lonnty (Obseiyations made August C, 1916 ) Only traces of stem 
rust weie found in the oats The usual amount of crown lUst was present 

Report for Wilkin county (Observations made August 7, 1915 ) Some of the oats were 
slightly infected with stein lUst 

Report for Oftertail county (Obseivntions made August 9, 1915 ) Oats were practically 
flee from stem rust so far as damage was concerned 

Repoit for Wndtna county (Obseivations made \ugust 10, 1915) The oats, though not 
piomising as heavy yields ns some of those in Ottertnil county, were very clean and of a 
pure variety (White Russian) Theie was no .stem iiist, only traces of crown rust, for the 
most part. 

Report for Retkcr tounty (Observations made August 11, 1915) Oats were troubled 
very little with di.sease 

Report for Clay county. (Ob.serv ations made August 12, 1915 ) The oats were not 
badly nistt*d, there being only traces of stem rust and 10 per cent leaf rust. 

Report for Norman lounty (Observations made August 13, 1915.) With the exception 
of one field, the oats were practically free from disease. Howev’ei, this one field contained 
3 pel cent of stem rust 

Report for Marshall county (Obscivntion> made August 10, 1916) \eiy little rust was 
observed on oats 

Report for Kittson lounty (Observations made August 17, 1915 ) Conditions in Kitt- 
son county were similar to those m Marshall county 

Such detailed fijsiires as these, when obtained by experienced men, are much 
more useful than the scattered observations usually available. Could such a 
rust survey be made each season m the important oat-producing states for a 
ten-year period our true understanding of the problem would be greatly in- 
creased. 

Nebraska. In 1903 Dr. C. E. Bessey reported oat nist as generally rather 
abundant and causing considerable damage. In some places it was very de- 
structive. 

In 1904 Doctor Bessey reported the occurrence of oat rust, in some cases 
producing a loss estimated as high as 50 per cent. Area affected is practically 
the same as that for wheat rust. 

In 1905 Prof. F. D. Heald received report of the occurrence of oat mat in 
eight counties. 
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In 1906 crown rust reported as about the same as in 1906 — 5 to 60 per cent 
of the crop injured* 

In 1907 crown rust was reported from six counties and stem rust from only 
one* 

In 1909 Prof. E. M. Wilcox reported oat rust at Lincoln. 

In 19l'l Prof. E. M. Wilcox reported exceptionally severe attacks of the 
crown rust in western Nebraska, culms badly diseased. 

New Jersey. Stem rust reported as common in 1913. Crown rust reported 
by Prof. M, T. Cook in 1913 and as common in 1914. 

In 1915 crown rust reported as common over the entire state. Stem rust in 
1915 reported as only occasional. 

New York. In 1903 Professor Whetzel reported both crown and stem rust 
as very common. 

In 1911 E. C. Johnson reported the occurrence of oat rust. 

In 1913 Prof. M. F. Barrus reported stem rust as common m five counties. 

In 1914, stem rust not as abundant as last year; only shght injury. 

In 1915 stem rust was reported as generally prevalent, but not bad. Earli- 
est report, July 25. 

North Carolina. Prof. F. L. Stevens reported m 1905 that oat rust was 
about as prevalent in that year as the one previous; estimated loss 10 to 20 
per cent. 

Prof. H. R. Fulton in 1912 reported crown rust as causing slight financial 
loss. It developed late. 

In 1913 crown mst was more prevalent than usual; caused shght financial 
loss. 

In 1914 crown nist about as prevalent as usual, causing slight financial loss. 

North Dakota. In 1907 Prof, H. L. Bolley reported as follows: “Oat rust 
occasioned apparently little loss, but in my opinion the rust reduces the 
weight of grain more than is supposed, especially in wet regions. Several 
farmers report the rust more destructive on rich land.’’ 

In 1908 Professor Bolley reported relative prevalence of stem rust as low; 
only 2 to 3 per cent injury. Earliest reports, July 4 to 15, Most damage in 
late oats. 

Ohio. In 1904 oat rust thrived. 

In 1905 less than in 1904; 18 per cent of crop injured. Estimated loss, 
1360,520. Crop of much importance in the state. Earliest report. May. 
Weather was favorable — prolonged moisture. No rust-proof sorts as yet. 

In 1906 oat rust about as prevalent as in lp05. Reported from sixteen coun- 
ties. Negative reports from five counties. Eleven per cent of crop injured, 
in most severe case 50 per cent. Estimated loss, $350,000. Earliest report, 
June 1. Weather conditions favorable. 

In 1907 Prof. A. D. Selby had reports of oat mst from two counties. 
Weather was cold. Injury was overshadowed by that caused by leaf blight. 

In 1908 Professor Selby reported crown rust as more prevalent than usual. 
Reported from three counties; a large (estimated) loss. Earliest report, July 
29. Weather was favorable for the rust; plants were checked by other trou- 
bles. ^Planting was done very Jate. 

In 1909 there was less crown mst than in 1908; it was reported from four 
counties. 
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In 1910 crown rust was reported from one county. Earliest report in July. 

In 1911 crown rust reported from four counties. Stem rust was reported 
from two counties. 

In 1912 crown rust reported from one county. Stem rust was reported from 
five counties. 

Oklahoma. In 1915 crown rust (listed as Puccinia rubigo-vera) quite com- 
mon. Earliest report, March 30. 

Id 1915 stem rust reported as common, 1 to 50 per cent loss. Earliest re- 
port in April. Bad in some localities. 

Pennsylvania. Prof. H. R. Fulton in 1908 reports 5 per cent of crop 
injured by oat rust. Earliest reports in May. 

In 1908 stem rust is reported to have injured 15 per cent of the crop. Esti- 
mated loss, 5 per cent. Early oats escaped injury. Earliest report, June 15. 

In 1909 Prof. H. R. Fulton reported crown rust more prevalent than usual. 
Fifteen per cent of the crop injured. Estimated loss, 5 per cent. Earliest re- 
port, June 1. 

Crown rust also reported in 1910. 

In 19U crowTi rust first reported about June 10; less prevalent than usual. 
Estimated loss, 1 per cent. 

Prof. C. R. Orton in 1913 reported crown rust as relatively more prevalent 
than usual. Twenty-five per cent of the crop was injured. Estimated loss, 
5 per cent. Noticed rather early, during the wet weather in July, 

South Carolina. Crown nist was reported in 1908. 

In 1912 Prof. H W. Barre stated that crown rust was only reported from 
one coimty. First appearance in October. . In one field visited in November 
the disease was causing serious loss, which is the first time this has been ob- 
served in the fall. 

Crown rust also reported in 1913. 

Soi^TH Dakota. In 1910 Prof. E. W. Olive reported the crown rust as com- 
mon, but not serious. Weather conditions were unfavorable and the aecidial 
stage on Rhamnus was killed by early frosts, there being, consequently, but 
little Rhamnus infection. 

In 1914 H. S. Coe reported stem rust of oats as bad; 30 per cent injury. 
Many fields (in Brookings county) entirely destroyed. 

Tennessee. Prof. S. H. Essary reports oat rust {Puccinia rubigo^vera) , 
probably meaning crown rust, collected at Knoxville in 1910 and also in four 
other counties in 1911. 

Following is the 1915 report of W. T. Evans, collaborator, Cereal Disease 
Survey, made in cooperation with the Tennessee Agricultural Experiment 
Station : 

Potnti visited: Dalton, Athena and Clarksville, all in northern Georgia, and represwiting 
the northwest, north central and eastern mountainous regions of the state; Cullman, Decatur, 
Tuscumbia and Huntsville, all in northern Alabama. 

In Tennessee the following counties were visited ; East : Roane, Knox, Hamilton. Middle ; 
Coffee, White, Putnam, Smith, Warren, Wilson, Davidson. West: Madison, Woakley, Obion. 

In Kentucky the counties visited were: Christian, Jefferson, Carrol, Owen, Fayette, 
Woodford. 

The crown rust was the one mainly found on oats. Time of planting seemed to have 
been important in determining the amount of rust present in the various fields. 

Berbefis vulgcrit (common barberry) was not seen except in a nursery at Louisville, Ky. 
It is probably grown as an ornamental shrub in the cities, though most hedges are of 
Berberii fhunbergU, but does not occur wild in this section. 
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Rhamnui carohntana occurs (wild) in Tennessee. Its (possible) relation to the crown 
rust of oats is not knoi\n. Other species of Rhamnus probably occur, at least in nurseries 
and as ornamentals in cities 

The infection of stem rust was not of long standing in any field, probably due to the 
unfavorable season No data were secured as to the date of first appearance of rust. 

In one field of oats the effect of late planting and subsequent weather conditions on the 
amount of crown rust i^as noted Half the field was planted October 1, when ram delayed 
the work for ten da>s That planted early had the higher infection of rust, and the growth 
was stunted. That planted later was slower m receiving infection, which did little barm 
to the plants 

There seems to be less rust this year than for many years This is probably largely due 
to the fact that through April and up to about May 15 there was very little ram 

The stem rust was found in most localities, but in very small amounts, usually less than 
1 per cent, and then mostly on low, wet land 

The crown rust was piesent in every oat field visited, the stem rust in only a few, at 
least m appreciable amount 'Neithei lust was rccoided in epidemic proportions during 
the season of 1915 

Jexas. In 1904 stem rust reported as bati. 

E. C. Johnson in 1911 reported oat rust. 

In 1915 crown rust reported. First appeaiance, April 19, period of most 
damage, mid- April. 

Vermont. In 1905 Prof. L R. Jones reported that considerable oat rust w-as 
seen, but perhaps not more than an average amount. 

Utah. In 1909 stem rust was observed m Emigration canyon. 

Virginia. In 1909 Prof. H. S. Reed reported crown rust as locally abundant ; 
30 per cent of the crop injured in one county. Earliest report, May 15. 

Washington. Report for 1912 by Dr H B. Humphrey States that crown 
rust was common, causing injury to 1 to 25 per cent of the crop. Earliest re- 
port in June. Owing to our usual dry summers, the gram rusts are not serious; 
this year, however, owing to unusual ramfall, rusts were severe. 

West Virginia In 1905 Prof. John L. Sheldon’s leport was as follows' 
^^Oat rust was so bad in one field m Monongalia county that the plants did not 
head out and most of the straw was not worth cutting for fodder. Another 
field but a short distance away and on higher ground was not rusted and pro- 
duced a heavy crop of gram. Damage from rust in general has been small and 
good yields are reported.’’ 

In 1906 Prof. John L. Sheldon states that loss from rust this year was greater 
than last (as reported in eight counties). 

In 1912 stem rust reported as severe in two counties. 

In 1912 crown rust said to be abundant late in the season on volunteer 
plants. 

Crown rust reported also in *1914. 

Ill 1915 rust generally prevalent. 

Wisconsin. In 1903 Prof. R. A. Moore reported both black stem rust and 
red rust. , 

In 1905 Professor Moore reported considerably less stem rust than in 1904 ; 

1 per cent of crop injured. Weather conditions not favorable — dry and cool 
weather during early portion of growing period. Early-grown crop is freer 
froni rust than late. In portions of the state where rust is generally prevalent 
farmers have been advised to grow barley and have quite generally adopted 
this plan. 
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In 1906 Professor Moore reported stem rust as somewhat less than in 
2 per cent of the crop being injured. Weather conditions not favorable— dry 
and cool weather during early stages of development. No remedy has yet 
been found to keep the rust in check. Oats rust much more severely in some 
sections of the state than in others ; most severe in the southern portion, where 
it sometimes reaches such an advanced stage of severity that the crop is 
entirely destroyed. 

In 1907 Professor Moore reported oat rust as more prevalent than in 1906. 
Per cent of crop injured, 85. Earliest report, July 1. 

In 1908 Prof. A. L. Stone reported crown rust as very prevalent; 10 per cent 
of crop injured. Estimated loss, $375,000. Weather conditions very favorable. 

In 1908 Professor Stone reported stem rust as prevalent ; 20 per cent of the 
crop injured. Estimated loss, $750,000. Weather conditions favorable. For 
the last two years abnormal spring weather has prevailed, but rust has been no 
worse than for five years back. 

In 1909 there was less stem rust than in 1908. Weather conditions were 
favorable for the crop. Dry, hot weather ripened it off nicely. 

In 1910 Prof. L. R. Jones and A. G. Johnson reported stem rust as much 
less than usual; jiractically none. Dry weather held rust almost perfectly in 
check. 

In 1911 stem rust was abundant on late crops; earlier crops escaped owing to 
dry, warm weather 

In 1912 stem rust was general; weather conditions favorable 

In 1913 10 to 20 per cent of crop was injured. 

NOTES ON OAT RUSTS IN EACH STATE 

In Februaiy, 1916, a quest lonnaire^ was sent to each state agricultural ex- 
periment station and to men in charge of cereal field stations of the United 
States Department of Agriculture The notes w’hich follow are from the 
replies received, and indicate great variation in geographical distribution and 
seasonal occurrence of the two rusts. Much more careful study m the various 
states and thorough field surveys are needed to strengthen our knowledge of 
the two rusts of oats. 

The questionnaires contained requests for information on the following 
I>oints : 

1 Importance of the oat crop in >our state 

2 Types moat commonly grown • 

Winter — ^ 

Red Rustproof 
Winter Turf. 

Sprmg — « 

Early 

Mid -season 
Late 

Side panicle. 

Open panicle. 

3. Usual date of sowing, heading, harv'esting. 

4 Occurrence of the two rusts (crown rust and stem lust) 

Date usually firht reported. 

Frequency of occurrence: 

Ordinary infection. 

As an epidemic. 

~ Credit i> due the station men who furnished the replies, and grateful aeknowledgmen* 
is here made for the assistance given. 
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* 6. Which nust seems to be the more injurious? 

6. In your opmion, does either of these rusts cause sufficient injury (average and 

epideimc years) to constitute a ''limiting factor" m oat production m any sec- 
tion or sections of your slate? If so, give peculiar conditions existing there of 
soil, climate, cultural methods, etc 

7. If any work on varietal testmg for rust resistance has been done, will you kindly 

mclude a statement of results to date? 

8. Field or station plat observations on rust resistance of \anetiea, comparison of 

types, relation to lodgmg, relation to soil types or othi'r factors of environment. 

9. Any points not covered above, such as the occurrence of alternate hosts, etc. 

10 Reference to any publications issued 

As in the case of the Plant Disease Survey notes, the material which fol- 
lows is arranged according to states, alphabetically 

California. Furnished by Mr. E. L. Adams, of the Biggs Cereal Field 
Station, Biggs, Cal. 

1. Oats m California have not been ime of the leading cereals gtown, but the acreage is 
slowly and steadily increasmg The acreage of oats m the state has been a little more than 
200,000 yearly for the past eight years The acreages in the siv leading counties m the 
production of oats m the state are* Stanislaus, 88,546; San Joaquin, 23,208; Merced, 
19,843; San Mateo, 16,125; Madera, 10,569; and Santa Barbara, 9,494 The average yield 
IS usually from thirty to thirty-five bushels pei acre 

2. Wmter varieties are beat adapted to central and coastal ae<*tions. The Red Rustproof 

ami Red Algerian varieties are usually grown m the central section, and the Red Rustproof 
and common California Black oat m the coastal region ' 

Spring oats are not as well adapted to the central and coastal sections as the winter- 
sown. Sprmg oats are grown in sections having a high ele^^tlon and late spring rains The 
Sixty-day is one of the best varieties for sprmg seedmg. 

8. Usual dates of sowmg, from December 1 to February 15; spring seedmg, March 1 to 
April 1, hcadmg. May 1 to 20, harvesting, June 1 to 25. 

4. Stem rust has been noted m the Sacramento valley but it is not common. It ocoura 
frequently in the coastal section, but the writer has never observed it. Rust is usually first 
reported May 1 to June 15. The mfection m the Sacramento and San Joaqum valleys does 
little damage. Considerable damage has been reported in the coastal section during some 
years. 

5. The writer is not familiar with the rust m the sections of the state where it frequently 
occurs. Stem rust is the more common m the central section of the state. 

6. In the coastal section of the state warm fogs during the fruiting period of cereals 
are conducive to rust attacks. Rust constitutes a limiting factor in this section of the state 
in oat production. 

Colorado. Furnished by Otto A. Reinking, College of Agriculture, Fort 
Collins, Colo. The data were supplied by the Department of Farm Crops. 
Only general data regarding rust were kept. 

1. In northern sections and high altitudes the oat crop us of considerable importance. 
Grown as a grain crop and as a forage crop. Frequently mixed with field peas for forage. In 
southern sections not of much importance. Grown mainly for feed 

2. The Red Rustproof oat is grown m the Arkansas valley from spring seeding. Spring 
varieties grown are: Early, Kherson; mid-season, Colorado ,No. 87, Colorado No. 18, 
Swedish Select; late. White Russian. Nearly all varieties grown are of the open-panicle 
type, 

8. Usual dates of sowmg, early April; of harvestmg, July and August. 

4. Only in unusually wet years do we have much rust. During season of 1915 rust was 
reported from a few sections, but definite information cannot be given. 

6. Rust is severe in some years, but not a limiting factor; there are no data as to which 
rust is the more serious one. 

^ Notes fumishe4 by G. A. McMurdo, of the Akron cereal field station, Akrc^^ 
Colo. 

i* Oats, are third in importance among the grain crops and second in importance among 
the spring-sown grains. The acreage in oats is slightly larger than that in winter wheat and 
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about one^^third larger than that in spring wheat. It is about 60 per cent of the total wheat 
acreage. The acreage m com exceeds the acreage in oats by less than 10 per cent. 

2. No winter types are commonly grown. Spring types are as follows: Early, large per- 
centage; mid-season, m favored localities; late, only in limited sections; side panicle, small 
percentage; open pamcle, large percentage. 

8. Usual dates of sowing, March and Apnl; of heading, July 1 to September 1, depending 
on altitude; of harvesting, August 1 to November 1. 

4. Rust IS of mmor importance as a crop -limiting factor with the better varieties at 
Akron. No crown rust so far as 1 know. Stem rust appears July 1 to 15; oat varieties that 
mature late are more subject to rust Ordinary infections are not usually serious. This rust 
does not occur as an epidemic to my knowledge Stem rust seems to be the more common and 
injurious one. 

Connecticut. Furnished by Prof. C. P. Chnton, botanist of the Agricul- 
tural experiment station, Storrs, Conn. Data on the importance of the oat 
crop and on varieties supphed by Prof. W. L. Slate, of the Storrs station. 
Professor Clinton states that no special study has been made of oat rusts in 
Connecticut, as they have not been a& important as some of the other diseases. 

1. Accoiding to the census of 1909, <>0 pei cent of the farms m Connecticut reported 
com and 12 per cent reported oats The number of acres of oats m the state that year was 
10,207, the vield per acre was 20.8 bushels. Only 1 per cent of the improved farm land 
in the state v^as sown to outs More oats are grown than the census shows, since it is often 
harv'ested for hay. In general importance oats rank rather high. In money value they 
rank fifth, hay, tobacco, corn and potatoes exceeding it. 

The acreage sown will undoubtedly increase in the next decade, and the Storrs station is 
preparing to meet the demand for information relating to \arieties (pure strains only if 
possible) and methods of culture Litchfield county offers the best possibilities, and at 
present grows thiee to five times as much as the other counties. 

2 No winter ivpes arc grown. Spiing types grown a.s follows Most growers sow “oats." 
Clydesdale and Banner found somewhat, these are medium early Side-panicle tjpes are 
occasionally grown, but the open-panicle types aie generally found. 

3 Usual dates of sownng, middle to late April, sometimes early May , of heading, late 
June to early July , of harvesting, late July to early August. 

4 (’rown rust is not uncommon Stem lust is found at least occasionally But few 
observations made and only a few collections on this host in herbariiiin. 

6. The stem rust 8«*ems to be the most injurious, if we take into account its weakening 
action on stems, cau.sing oats to lodge moie easlly^ Thaxter, how’ever, reported crown rust as 
being most destructive. The crown rust is probably the more common There have been no 
complaints from injuries caused by oat rusts, but there probably would be with a greater 
acreage sown to this crop. 

9. The fficidial stage of the stem rust on barberry has been found a number of times, 
especially on wild 'species. The tecidial stage of the crown rust Rhamnus has not been re- 
ported, so far as I know, from this state. 

Georgia. Furnished by Prof. B. B. Higgins, botanist of the Georgia ex- 
periment station. 

1. In 1916 there were 905,000 acres sown to oats in Georgia; in 1914, 460,000 
acres. The aveiage yield was about 20 bushels per acre; the value, 06 to 70 cents per 
bushel. 

2. Winter types are most commonly giown. Red Rustproof is a common .variety ; Winter 
Turf is very little grown Other varieties grown are Appier, Hastings, Bancroft, Fulghum 
and Virginia Turf, The first three belong to the Red Rustproof group. Spring oats are 
still less commonly grown. There is usually a very small acreage of Burt oats. 

3. Usual dates of sowing: September 25 to October 25. Headmg: Fulghum, April 22, 
(1916); Red Rustproof, May 8, (1916); Turf, May 10, (1915). Of harvesting: Red Rust- 
proof, last week in May; Fulghum, iClay 17, (1915); Turf, June 4, (1916). 

4 . Rusts seem to be of very little importance on the early -maturing winter oats which 
are grown in this region. During the past two seasons no rust has been collected on oats, 
nor has it been reported by any farmer in the state. 

NotB. — Conditions may be diffetent, however, in the coastal plain region. 
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Iowa. Furnished by Dr. L. H. Pammel, botanist at Iowa State College. 

1. Iowa ranks ahead of all other states m oat production, and the crop is of first im- 
portance, •xcept for corn 

2. Sprmg types are the only ones grown, as follows: Early, 50 per cent; mid-season, 
46 per cent ; late, 5 per cent ; side panicle, 1 per cent ; open panicle, 99 per cent 

3. Usual dates for sowing, early, March 21 to April 25, or till early May m northern 
Iowa; dates of heading, June 1 to first week of July; of harvesting, July 4 to first week 
in August. 

4. (a) Crown rust is much more common than the stem rust, in most seasons, 6 to 10 
per cent. (6) Stem rust, generally less than 5 per cent 

Rust is usuallj fiist reported from the middle of Jun^ to the first of July In 1915 

it was first noted on June 17 A few leaves were rusted perhaps a week earliei 

Frequency of occurrence Ordinary infection, some rust occurs e\eiv year, as an epidemic, 
only occurs on late oats when climatic conditions are faxoiable 

The crown rust seems to be the more common and injurious one of the two species 

6, The rusts of oats constitute n limiting factor in parts of the state under peculiar 
conditions of culture, as follow's (1) Soil Low' ground (2) Climate This is the most 
important. (3) Cultural methods, etc Cultural methods do not ‘leem to influence rust, 
so far as my observations go Prof L C Bui nett thinks it has no influence. 

Relation to lodging* If oats lodge they wull rust moie severely Generally oats lodge, 
and then they rust badly, probably because the moistuie conditions are more favorable 

Relation to soil tjT3es oi other factors of enviioiimeiit The richer the soil the more 
rust, because the tissues aie more easily* infected That has been inv experience ovei a long 
period of years 

9. There are few alternate hosts in the state. AVliere the alternate host occur.s, more 
rust "is said to occur I have been told that in Butler county the oats leaf rust is always 
more severe close to the buckthorn hedges 

Kansas. Furnished by Prof. L. K Melchers, pathologist, Kansas State 
Agncultural Experiment Station. 

Winter oats are not grown Early varieties of oats most commonly grown, of the open- 
panicle type. Red Rustproof (Red Texas) probably most common variety, Kherson second. 

Usual dates of sowing, March 16 to 20, usual date of heading, June I, usual date of 
harvestmg, July 1 

Crow’n rust of oats occurs probably annually m Kansas Some years it is more prevalent 
than others. It has been rather abundant last year (1915), especially* on the sheaths. In 
the vicinity of Manhattan reports show that it is present by June 28 Specimens sent m 
October 15, 1915 (young plants), showed its presence 

No epidemic of stem rust has been observed or reported m this state A few specimens 
were gathered at Hays, Kan, on June 17, 1914 It was observed on a few specimens m 
Manhattan m June, 1915, and in October, 1915 

Oat rusts probably occur annually to a slight extent in various localities in the state, 
but have never oeen reported as an epidemic 

The crown rust is very prevalent, being more common than the stem rust, but what 
its damage is cannot be stated Apparently the crop does not seem to be reduced by its 
presence. 

Neither of the rusts of oats is of economic importance in the state 

Maine. Furnished by Prof. W. J. Morse, of the Maine agricultural experi- 
ment station. Data on varieties and dates of seeding furnished by Dr. Frank 
M. Surface. 

1. Of the agricultural crops of Maine oats are reported as ranking third as a wealth 
producer; annual yield, about 6,000,000 bushels. In the better potato -growing districts, 
particularly in Aroostook county, oats follow potatoes in the rotation, then one or two 
years in grass and clover, and then back mto potatoes again. 

As compared with other parts of the country, Maine, according to my observations and 
from all that I can learn, as a rule gaffers comparatively little damage from oat rust, except 
with eertain varieties like the Senator, which are little planted. It is possible, however, that 
some seasons rusts of oats may be of greater economic importance than we have thought* 
Contfpared with certain other plant diseases, it has not seemed of sufficient importance to 
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merit any particular attention on our part. Consequently the data furnished are not as 
comprehensive as might be desired. 

2. No winter types are grown Spring varieties commonly grown are; Early, Khersem; 
mid-season, Swedish Select, Banner; late. Early Pearl. All open-panicle t 3 rpcs, no side 
oats 18 grown. 

3 Usual dates of sowing; Northern, May 15; central and southern, May 1. Heading: 
Northern, about July 15; central and southern, about July 1. Harvestmg: Northern, Sep- 
tember 10 , central and southern, August 20 

4 Crown rust is not in our collection from Maine, but this should by no means be 
taken as an indication that it is not heie 

Stem rust is common and widespread, but, as before stated, it does not, as a rule, do 
a relatively large amount of damage upon the varieties generally grown 

Date usually first reported* No data on this point 

Frequency of occurrence; Ordinary infection rather common; not epidenuc. 

5 Apparently black stem rust is the more common and injurious of the two. Neither of 
these oat rusts are serious enough to constitute a limiting factor m crop production. 

The Department of Biology of this Station has been giving special attention to oat-breed- 
ing work for several years and has grown a large number of named vaneties and crosses of 
its ow*n making The Senator is about the only one of these which Doctor Surface remem- 
bers especially as being attacked by rust My own recollection is m accord with this. 

Minnesota. Furnished by Prof. Andrew Boss, agronomist, and Drs. E. M. 
Freeman and E. C. Stakman, pathologists. 

1. The oat crop is probably second in importance of the cereals m 1915. An acreage of 
3,125,000 acres was growm, which vielded 134,375,000 bushels Only two states, Iowa and 
Illinois, exceeded this production Owing to the increase in live-stock production m the 
state, there m a growing demand for the coarse grain crops, and oats stands next to com 
as a feed crop. 

2 Types most commonly giown Sw’cdish Select, Archangel, White Russian, and Kherson 
types under many different variety names Winter oats are not grown. 

Spring varieties coiiirnonly grown are Early, Kherson, Early Champion; imd-season, 
Swedish Select, Archangel ; late. White Russian Practically all of the oats grown m Minne- 
sota are open panicle. The Improted White Russian is sold by some seedsmen as a side- 
panicle oat. Some of the Garten introductions also are side panicles 

4 Crown rust is piactically alw-ajs present, at least to some extent, and is probably the 
more important of the two rusts 

Some stem rust is usually present, but seldom in sufficient amount to cause damage. 
Date usually first reported, about June 20 to July 1 A little of both rusts practically always 
present Neither usually is present in epidemic form The crown rust more often ap- 
proaches epidemic condition 

6. The crown rust seems to be the more mjuiious, and is also probably the more com- 
mon, although the stem rust is usually also present 

The rust of oats probably does not, at least in most seasons, constitute a limiting factor 
of crop production 

Alternate (lecidial) hosts. Rhatnnus cathartica (buckthorn) is commonly grown in 
hedges and commonly rusted. 

Montana. Prof. D. B. Swingle, of the Montana agricultural experiment 
station, wntes that the rusts of oats are extremely unimportant in Montana. 

New York. Furnished by Prof. E. G. Montgomery, farm crops department 
of the New York State College of Agriculture: 

1. Oats are our most important grain crop. 

2. Types moat commonly grown are medium maturing, branching, White Oats of lonooln, 
or Swedish Select type. No winter oats are grown. 

Of the spring varieties, early types are almost unknown. Practically all are mid-aeason, 
with a few late oats. Only a small part is side panicle; probably 99 per cent is open panicle. 

4. Usual dates of sowing, last week of April in south New York, ten days later in north; 
of heading, July 10; of harvesting, August 11. 

6. During the four years I have been in New York the rust has not been nearly as in- 
jurious as it usually was in Nebraska. Does not appear to be very injurious here, as a gen- 
eral ride. 
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Professor Barrua, of the plant pathology department, states that oat rust has been re- 
ported by farmers as causing serious loss in the northern counties of New York, but species is 

unknown. 

North Dakota. Furnished by H. L. Bolley, botanist of the North Dakota 
agricultural experiment station : 

1. The importance of the oat crop in the state of North Dakota is second only to that of 
wheat; that is to say, the crop from year to year in money value and general acreage holds 
that position in this state. 

2, Sprmg varieties are grown Named m order of their prevalence, they are: Swedish 

Select, Sixty -day, White Russian They say that the White Russian oat was for years the 

common form, but was allowed to degenerate because of poor grading. It is a very valuable 

oat in this region when properly handled. The Sixty-day oat is grown particularly, because it 
ripens early enough to escape rust attack and produces very heavy weight seed per bushel; 
particularly valuable because of the large nze of the berry, though the gram with its husks 
do not indicate this. The Swedish Select, however, seems to be at the present time the 
hardiest and most satisfactory oat for yield and general market purposes; has rather heavy 
husks in proportion to berry. The weight per bushel still remains good. 

8. The date of seeding will be from April 20 to May 26, or commonly along about May 
10. Date of harvestmg variable, according to growth season — July 26 to August 10, 12, or 
later, accordmg to planting period. 

4. (a) Crown rust is the common rust in this region; was not very destructive the past 
year. Should perhaps fairly be listed from 6 to 10 per cent or less for the general crop, 
there being cases of higher percentages due to planting out of season, etc. (6) Stem rust is 
often common in this state, but was not particularly destructive during the last year I 
would say that in most cases, for the general crop, it should be listed below 6 per cent of 
damage. 

The ordinary first appearance of stem rust on oats will be seen in the neighborhood of 
May 16 to 30 The epidemic form will not appear until late in July 

6. When the stem rust appears it is very much the most destructive, especially if it 
reaches the epidemic stage before the gram is mature One year with another, crown rust 
probably causes more damage, that is, it annually cuts down a small percentage of the crop, 
it being the most common form and usualb' present m more or less injunous form, resulting 
in injury by the premature ripening of the leaves or foliage 

With our present knowledge, to specify definitely the soil, climatic or cultural methods or 
conditions which most largely influence the growth of either one of these species of rust is 

p<H»ible. Apparently very much more depends upon some spnng conditions which are 
unknown to me than to matters of culture, vanety or soil Some years the rust gets started 
very early, and whether it is under dry climatic conditions for the most of the season, or 
whether extra wet, one cannot account for the excessvie development at certain penods and 
not at others on any other basis than it Just chanced to be that in a particular region — per- 
haps it is one year a dry-soil region, as south and westward from Jamestown or north and 
eastward from Carrington, or another year it is the heavy wet lands of the valley — ^there is a 
heavy growth of either one or other of these rusts, particularly the stem rust. My explana- 
tion is that the moisture on the leaves and the spore distribution from barberry, or perhaps 
the red stage from another district, just chanced to furnish a good supply of spores at the 
time when the infection period was ripe. In my studies I have learned to know that the 
gnaeral infection does not come unless the oats chanced to be in the proper stage of de- 
velopment — just a matter of planting a few days late or a few days early. It is a problem 
worthy of very careful study for a number of years in which accurate data is compiled by 
the same observer on the same field under daily conditions. 

7. In the case of oats we have not done sufiScient variety testing work to justify conclu- 
sions. We have met writh cemditions similar to the ones we have indicated und,er question 6. 
Variety seems to be not of much importance under certain conditions which are unknown. 

9. Most people do not give much credit to the destructive work occasioned by t^ie ordi- 
nary common barberry bushes in the development and distribution and destructive effects of 
stem rust^ Most people do not take sufliciently into account the distributing power of the 
wind and the long-extended vitality of ecidiospores and of uredospores. It does not take 
many baibeny bushes to do the work over many miles. Our experiments and studies on this 
qiteeUoti are ccoiehisSye. The barberry bush is very destructive to cereal grains in the Im* 
mediate vicinity, and we lose sight of this only because the wind distributes the spotcs over 
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miles of territory. There are plenty of barberry bushes in the state of Minnesota to larc^y 
account for the damage done in North Dakota. Iowa, South Dakota and , Wisconsin. These 
are the only conclusions based upon our experimental observations which every year show the 
barberry bush to be most destructive. 

Notes furnished by Mr. R. W. Smith, of the Dickinson substation: 

1. The oat crop is next to sprmg wheat m importance. 

2 Types most commonly grown: Mid>season varieties of white oats, as Swedish Select, 
Big Four, Silvermme A small acreage of Sixty- day type, and some late side oats. No 
winter oats are grown. 

Spring varieties: Eaily, a small amount; mid-season, by far the larger part; late, a small 
amount. Side panicle, a small amount; open panicle, nearly all. 

8. Usual dates of sowing, April 20 to May 20, averaging about first week in May; usual 

dates of heading, July 10 to 23, averaging about middle of July; usual date of harvesting, 

August 1 to 20, averaging about August 10. 

4. A very slight amount of crown rust occurred in 1915. It appeared about August 10. 

A slight infection of stem rust in 1916. It apparently did not affect yield. Stem rust is 

rare in this section of the state. Ordinary infection probably about one year in three in eastern 
portion of state; as an epidemic very rare. 

5. It IS uncertam which rust is the more injurious. Did not distinguish the rust species 
nhen rust infections were observed. 

6 There has been practically no serious rust epidemic at Dickinson <since the station was 
established in 1907) till 1915, when the wheat ^^as badly mfeoted, the oats only slightly. In 
Bottineau county (northern North Dakota) I have never observed a very serious rust epi- 
demic (in fifteen years), but several light infections during that time. No relation between 
rust anti lodging has been obaer^'ed. 

New Jersey. Furnished by Prof. McI T. Cook,* of the New Jersey agricul- 
tural experiment station. 

1. Prof. Frank App, agronomist for the New Jersey agricultural experiment station, says; 
“The oat crop is of considerable importance m North Jersey, and is almost on a par with 
wheat. It, too, is used to some extent as a forage crop in the dairy regions. Its annual 
\alue 18 approximately $1,000,000, with an acreage of 70,000 and a production of 2,000,000 
bushels “ 

2 Spring varieties are grown, mainly early or mid -season t>T)es 

8 Usual dates of sowing, last two weeks m March and first two weeks m April; usual 
dates of harvestmg, latter part of July and first part of August. 

4. Crown rust is the most common and mjunous one, infection 26 per cent to forty 
per cent. Stem rust very little; less than 6 per cent We have no complamt of rusts from 
farmers. 


New Mexkx). San Miguel county. Furnished by M. R. Gonzales, county 
agriculturist, East Las Vegas. 

1. Importance of the oat crop in San Miguel county. Five thousand acres m the county 
for 1916. There are more oats planted m the county than any other crop. It is a very 
poor practice, and we are discouragmg the raising of such crop for the market. It is one 
of the mam grains raised in all mountam districts. 

2. Types most commonly grown* Colorado, No. 87, white oats; Swedish Select. Mix- 
ture of all kinds is two -thirds of all oats. Open-panicle types are commonly grown. Our 

seasons are so short that all our oats mature about the same time. 

3. Usual dates of sowing, March 16 to May 16; usual dates of heading, July 1 to 

September 1; usual dates of harvesting, September 1 to October 1. I have not made 

sufficient definite c^servation on the subject to give desired information. 


Colfax county. Furnished by V. L, Martineau, county agriculturist, Raton, 
N. M. 

1. Importance of the oat crop in Colfax county: At the present time the oat crop is 
th$ most extensive grain crop grown in Colfax county. About 80,(>00 bushels were pro- 


* Professor Cook wrote as follows; “We do not look u^n the cereals as of as gr^im- 
portance as the fruit, potato and truck crops, and therefore have given less attenticii to 
cereal diseases." 
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duced last year. The oat crop is likely to become less important, as yields are not large 
enough to make a reasonable profit. 

2. Types grown; No winter oats are grown ht present. Red Rustproof has been grown, 
but it IS planted m the spring. A great many varieties of spring oats are grown here, 
about twenty different varieties being exhibited at our fair last year Early varieties are 
grown m the mountain and mesa districts; mid-season in irrigated and plains districts; late 
varieties m irrigated and plams districts; side panicle, Russian side oats; open-panicIe type 
18 most common 

3. Usual dates of sowmg, from the Ist of April until the latter part of May; heading 
takes place from the latter part of July until September 1 , harvesting from August 1 until 
September 16. 

4. Statement as to the ocourr,ence of the two rusts (a) Crown rust. This type of rust 
is present, but not as common as stem rust. (6) Stem rust This type of rust is most 
common. 

Date usually first reported: Usually appears durmg August 

Frequency of occurrence Very common m all parts of the couiit> (o) Ordinary infec- 
tion is nearly always present. (6) As an epideimc Rust appealed as an epidemic this year 
(1815). 

Stem rust is by far the most injurious here, and is the most common one 

Rust IS a limiting factor, especially m epidemic years. Nearly all of our soils are heavy 
clay loam. Sandy soils are red. Climate is cool on account of the high altitude here. 
Rams come durmg July and August. 

The Russian side oat seemed to be more rust resistant than any other variety I observed. 

Oregon. Furnished by Prof. G. R. Hyslop, agronomist of the Oregon agri- 
cultural experiment station. , 

1. The oat crop ib the second cereal of importance in Oregon It yields from twelve to 
sixteen million bushels per year and the production is from thirty-five to forty-four bushels 
per acre The bulk of the oat crop is produced in the Willamette valley section 

2. In western Oregon the open-panicled Gray Winter oat is very extensively grown. The 
early white spring oats of the sixty-day and Siberian type are commonly grown in eastern 
Oregon, whde under most western Oregon conditions the mid -season or medium type, such 
as Swedish Select, Banner, Improved American, Three-gram and Victory, are more com- 
monly used. The» bulk of the crop of th^ state is of the open-pamcled type In western 
Oregon there is some of the side-pamcled type of the Shadeland Wonder, Challenge and 
Eclipse varieties Not many other side oats are grown. Pi actically all of the spring oats 
are white oats. The great bulk of the winter oats are gray oats, although in some cases 
there are some black oats and a few red ones 

8. The usual dates of sowing winter oats are September I.') to November 1, although 
they are frequently seeded up to as late as the first of December, and often gray oats are 
seeded m January or early February Spring oats are seeded from mid-February until May 
1, with the earlier dates of planting preferable. Oats of the winter varieties are usually 
harvested about the middle of July, of the spnng varieties, during the first half of August. 

4. I have not recognized the difference between crown rust and stem rust, but in my 
observations on the rust of oats I have noted that the leaf sheaths were affected very 
seriously as well as the blades, but have not noted such serious occurrence of rust on the 
stem itself. My observations have been that on all spring oats, seeded late, rust is much 
more injurious than on oats seeded early. Also in seasons that are rather warm and moist 
in June and early July the spnng oats are seriously affected with rust; also the larger- 
and softer-stemmed varieties of oats appear to be more seriously injured than the finer- 
and harder-strawed types. The rust appears practically every year on some vaneties. 

6. Without having distinguished between the two varieties, I believe the stem rust to 
be the type which is most common and injurious with us 

6. I do not believe that rust may be considered serious enough to become a limiting 
factor in most cases. In many instances it undoubtedly reduces the yield, but still our 
conditions here are such that we get pretty good yields of oats. I believe this to be 
largely due to the rather cool and moist climate which prevails dunng the early growing 
seasoit and the co<d and somewhat dry conditions which prevail a little later. 

In seasons of warm, wet weather in June and early July the spring oats always show 
considerably more rust than in the cooler years. 

Spring oats that are seeded late in the spring, or that mature* quite late, are very likely 
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to rust much more seriously than the early to the medium vaneties, with the exception noted 
in the answer to a previous question, that certain varieties appear to be less resistant to the 
rust. 

7 Varietal testing of oats has been earned on for a number of years, more from the 
standpoint of getting yu'lds than from the standpoint of resistance to rust Where pronounced 
rusting has taken place notes have been made of it, but not according’ to the scale adopted 
by the Office of Cereal Investigations It has simply been noted that certain sorts were 
very rusty or showed considerable rust In case of varieties which did not show the 
presence of the disease no particular note ivas made. 

Of the various ^arletles tested the ones most seriously affected with rusl have been Shade- 
land Challenge, Shadeland Eclipse and Shadeland Wonder I consider these three varieties 
to be the same, and as all of them aie late, they arc usually seriously affected with the 
disease Improved American and Banner also usually show considerable rust In a one-year's 
tnal Black Victor and Black Beauty showed \ery serious rusting Of the varieties which showed 
considerable less trouble with nist, I may mention the Sixty-day and the Kherson (which 
appear to be the same thing), the Three-gram and the Shadeland Climax or Swedish Select. 
Of the winter oats I think the most resistant type to be the Gray Winter, and the Black 
Winter is a type of brown oat that has also proven to be quite resistant. I believe the 
Black Russian to be more seriously affected than any other t^TJe of the winter oats which 
I hav’e had occasion to try 

In my experience with oats there has been no difference m the rusting of the side'oatg 
or tree oats, but it has been very largely along the Ime of large, sappy types and the 
smaller-strawed t>pes, and also along the lines of earliness and lateness There has been 
no relation between lodging and the presence of rust, as conditions are such here that oats 
very rarely lodge 

Notes of Prof. H. S. Jackson, formerly plant pathologist 

Both the crown rust and stem lusts on oats occur in Oregon. I would not consider » 
either one very serious, how'evtr, at least not in the Willamette valley I have noted the 
stem rust quite commonly, often collecting it f»n volunteer oats and on Arena fatua glabrata 
The crow’n rust I hav'e found but rarely, though I suspect it is more abundant in the coast 
region I have only two collections in my heibanum 

I would say regarding the crown nisf, that no culture work has \'et been conducted 
using material from the Pacific coast, so far as I am aw'sre I am convinced from field 
observant ions, however, that the crown rust has for its a?cidial host in western Oregon, 
Rhamnua purshtarta The a*cidium is very common and agrees well with the forms on other 
species of Rhamnua. The rust under discussion is noted much more commonly on several 
native grasses It would be impossible to say whether or not the strain which w’o find 
occasionally on oats comes from an infection of lecidiospores from Rhamnua purahtana 

No a?cidiuni has yet been collected on Berberia in Oregon, except the spcidiuin of Pucctma 
ko'lenoB which occurs on Mahonta (Berbena). 

Pennsylvania. Furnished by Prof. C. R. Orton, pathologist, and Prof. F. 
D. Gardner, agronomist, of Pennsylvania State College. 

1. The oat crop is surpassed only by corn and wheat m Pennsylvania 

2. No wnnter oats grown Of the spring varieties, mostly mid-season varieties are 
grown. Early oats are' .becommg more popular. Mostly open-panicletl oats are grown 

3. Usual dates of sowing at the Pennsylvania experiment station, April 15-20; of head- 
ing, July *4-8; and of harvesting, July 24-28; in southern Pennsyhania about two weeks 
earlier and m northern Pennsylvania a week to ten days later. 

4. Crowm rust appears yearly, but from our records, beginning 1909, it appears to have 
done slight damage in 1911 and 1914. It was apparently severe m 1909 and 1910, and 1913 
and 1916 in some localities. 

Stem rust frequently occurs in the state, but not so prevalent as crown rust. Usually first 
reported in July. Stem rust was prevalent in 1908 and in 1910 locally. No epidemics re- 
ported of stem rust. 

6. Crown rust much more prevalent, and apparently most injurious. Early oats suffer 
much less than late varieties of late-planted oats. 

7. No variety testing for rust resistance has been- done, varieties have been tested for 
yield, but no records of injury caused by rust have been made. 


8 — Sci. Acad — 1601 
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9. Alteniate stage of crown rust has been collected in Pennsylvania, and probably occurs 
infrequently on Rhamnua catharttca. 

Using the scale furnished for estimating rust, I find that our collections of the crown rust 
show the following per cent of infection: 1908, about 40 per cent, 1909, 25 to 40 per cent; 
1918, 40 to 60 per cent; 1915, about 30 to 40 per cent 

South Dakota. Furnished by Mr. J. D. Morrison, of the Highmore sub- 
station. 

1 Oats aie an important crop in South Dakota, doing particularly well m cool, moist 
seasons 

2. Wuiter oats are not grown. The following percentages represent the distribution of 
types of sprmg varieties. Early, 70 per cent; mid-season, 28 per cent; late, 2 per cent. With 
regard to form of panicle Side panicle, 1 per cent, open panicle, 99 per cent. 

3. Usual dates of sowing, April 1 to May 1 ; of headmg, June 20 to July 15 ; and of 
harvesting, July 16 to August 16 

4. Crown rust usually is not very prevalent. Stem rust is the principal rust appearmg 
m South Dakota, and the most injurious one. It is usually first reported shortly after head- 
mg. It occurs usually only in wet seasons. Oidmary infection, 0 to 30 per cent, dependmg 
on the season and the v'ariety of oats. Late varieties are usually more severely injured. As 
an epidemic, 1 to 100 per cent, usually in wet seasons, when heavy dew is followed by an 
extremely bright, hot day. This continuing for a week or ten days reduces the resistance 
to rust and produces favorable conditions for rapid spore development 

6. Soil seems to have very little influence on amount of rust Wet seasons, when a heavy 
dew 18 followed by a hot, bright day, if continued for a week or more, produce rapid de- 
velopment of rust Have noticed no influence of cultural methods on^ rust development. 

8 Location has somethmg to do with lapid development of rust. Wet, low ground 
usually shows more rapid development No observations on comparison of types, except 
that early varieties are more resistant The better word would be “ev’^asive." Observation 
would indicate greatly increased lodgmg due lo rust infection, especially m later stages of de- 
velopment. Climate seems to be the limiting factor in rust development 

Notes furnished by Manley Champlin, assistant agronomist of the South 
Dakota agricultural experiment station: 

1. The oat crop usually ranks third in value, corn and wheat surpassing it. 

2. No wmter oats are grown Types of common spring varieties are grown as follows: 
Ekirly, Sixty-day; mid-season, Swedish Select and Silvermine; late, White Russian, m north- 
east section. With regard to form of panicle Side panicle. White Russian ^ open panicle, 
Swedish Select, Sixty -day and Silvermine. 

8. Usual dates of sowing, April 1 to 80; of headmg, July 8 to 10; and of harvesting, 
August 1 to 10. 

4 . Crown rust rather rare, apparently does little damage Stem rust is the most common 
and injurious form. Abundant, particularly in eastern section and on late varieties. Attacks 
both leaves and stems. Date usually first reported, June 20. Frequency of occurrence, 
common. Ordinary infection every season in eastern section; as an epidemic in wet seasons. 

6. Rusts do constitute a limitmg factor in oat growmg, at least in the eastern section. 
Sc^ 18 medium sandy, glaciated loam varying in degree of sandiness. Precipitation, 20 to 
26 inches; extremes of temperature to be expected. Summer weather frequently hot and 
muggy. 

Often drilled on single-harrowed com ground. Sometimes corn ground is double disked 
and harrowed before seeding. If oats are seeded after small gram the land is fall plowed and 
spring harrowed and the oats are drilled. 

8. Often the weather conditions increase both rust and lodging, so that in the field it is 
impossible to say whether lodging is due directly to the weather or indirectly because of 
rust development. Rich loams with high organic content produce a rapid tender growth of 
straw, and therefore a crop more easily infected than the crop on poor soils. 

9. .There is considerable buckthorn and barberry grown for hedge and ornamental pur- 
poses, es|>eeially in the eastern part of the state. Wild barley is also plentiful, particularly 
in loWj, iHigbtly alkaline spots. Occasional letters have been received stating that rust is more 
prevalettit near groves than elsewhere. There are many small artificial groves in the state 
whic^h were put in to seepx^ title to the land under the old tree-claim act. These are 
frequently grown up to weeds and brambles, and I believe the wild barley found in such 
pla^ is responsible for harboring rust spores. 
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Texas. Furnished by Supt. John F. Ross, of the Amarillo cereal field 
station. 

1. The value of the oat crop for Texas is given as $8,700,000. It ranks ahead of wheat, 
but forms less than 1 per cent of the total value of the agricultural products of the state. 

2. Winter Turf is one of the types of winter oats commonly grown. Spring varieties 
grown are late, open-pamcle types 

5. Usual dates of sowing for the “panhandle” region, March; of heading, last week 
m May; of harvestmg, first week m July 

4. Have had practically no trouble with rusts m oats in the panhandle No detailed 
data are at hand The crown rust seems to be the more common one 

Vermont. Furnished by Prof. B. F. Liitman, pathologist of the Vermont 
agricultural experiment station. 

1. After the corn crop, oats are the most important giuin crop of Vermont. In fact, 
corn and oats are about our only gram crops 

Bann' r and Swedish are grown by manV of the up-to-date farmers, and do well in this 
climate. The majority of the nun, however, just sow' “oats ” The seed until recently was 
home-grown, but during the last ten years there has been a greater tendency to buy western 
oats for seed. 

2. No winter oats are grown Of the spring xarieties, t\pes of the mid-seasoii group 
are principally grown 

3 Usual dates of sowing, us early as possible in April , average probably about middle 
of April. Usual date of heading, about middle of Tune Usual date of harvestmg, early 
in July, rarely after the midc^le 

Crow’ll rust is fairly common both on the oat and on Hhamnus (buckthorn). Stem rust 
IS our common rust, and the most injurious one. Date usually first repoited, first to middle 
of June. 

Frequency of occuircnce There have been very light infections in lecent (five to six) 
years Ordinary infection, about 10 per cent, in man> cases not over 5 per cent. Neither 
rust seems to cause senous enough injur> to be considered a limiting factor. 

9 The lecidia have been almost absent from the barberry and Bhamnua during the past 
three years. I have found it difficult to get speciinens, even for class use Our early 

springs have been very drj, also the niidtUe of the summer 

Washington. Furnished by E. F. Games, ccreahst of the Washington 
State College. 

1 The oat crop of Washingtoi^ is second in importance of all farm crops, wheat being 
first. Until 1914 there has been a steady increase in the production of oats in Washington. 

There is only about one -half as much land seeded to barley as oats, and the wheat acreage 

IS about five times that of both oats and barley 

2. Very little winter oats are grow*n, perhaps 1 per cent of the total Of the spring 
oats it is estimated that 15 per cent are early, 76 per cent raid-season, and 10 per cent late. 
As to form of panicle, 15 per cent- are side panicle and 86 per cent open panicle. 

Usual dates of sowing, March 1 in Big Bend and River valleys, to May 1 m higher alti- 
tudes; heading, June 1 to August 10; harvesting, June 80 to September 1. 

4. During my field, trips last season I did not see a single case of rust on oats. A 
disease -survey record has been kept here for three years only, but during that time there 
ha^ been no mention of the occurrence of rust upon oats. From this I am led to infer that 
the trouble is rather uncommon, especially in eastern Washington. 

Notes by F. D. Heald, plant pathologist: 

Saw no oat rust last season. Records for 1918 and 1914, the only ones available, C(m- 
tain no mention of oat rust. Oat rust would seem to be rather rare in thi# territory. 
This may not apply to western Washington. 

6. Oat rusts may in some localities and seasons constitute a limiting factor in oat pro-» 
duction on heavy, clayey soils and those soils very rich in humus, and where the climate 
is oo<^ and moist. Cultural' methods favorable to rust: Late seeding; seed bed pooriy 
aerated. 

8, Early varieties rust less than the later ones. The factors which cause rust seem ta 
cause lodging, also, namely, overabundant humus supply, much moisture, late maturity. 
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Wisconsin. Furnished by A. G. Johnson, assistant plant pathologist, and 
B. D, Leith, assistant agronomist, Wisconsin agricultural experiment station. 

1. The oat crop is very important in Wisconsin; most evtensively grown of any cereal 
crop. Practically every farmer grows oats. 

2. No winter oats are grown Of the spiing varieties the following types are grown; 
Blarly, small amount, mid-season, b> far most commonly growm, late, very small amount, 
o*ily m northern part of state With legard to form of panicle: Side panicle, very small 
amount in northern part of state, open panicle, by far most common 

8. Usual dates of sowing, April 1 to 25; of heading, June 10 to July 4; and of 
harvesting, July 15 to August 10. These dates are for the southern and central sections;' 
m the northern part they are two to three weeks later. 

4, There is great variation in the occurrence of crown rust from year to year, and in 
different sections, also in different fields in same section, in general, 15 to 30 per cent 

There is great variation in the occurrence of stem rust from year to year and in different 
sections; also in different fields m same section; in general, 10 to 60 per cent Usually first 
reported latter part of June to first part of July Ordinary infection each year As an 
epidemic, no regularity, in southern and central sections more or less in 1913 and in 1915; 
previously none noted (as epidemic), at least for five venrs 

5 Stem rust seems the more injurious m cases vvdiere infections from both are parallel 
and equal, which happens sometimes in certain fields Crown rust is the more common 
(i, e., general) one 

6. Rusts are not usuallv a limiting factoi in Wisconsin except very locally where soil is 
too heavily fertilized with barn>ard manure, thus producing very heavy growth and con- 
sequently making conditions for infection very favoiable 

7. Very meager exact data as vet on varietal resistance Early vaiieties escape, e g, 
Kherson and Sixty-day Late vanetu's alw'ays rust badly, e. g , (1) side oats group, (2) 
Avena stenhs group “Rustproof” rusts badly m Wisconsin because of late maturity 
Heavy amount of rust and excessive lodging seem to be associated 

9. Buckthorn not common in Wisconsin, therefore the a'cidial stage of crown rust may 
be regarded as practically a negligible factor Baiberry more common, and is undoubtedly 
one important factor m early infections Relations of the crown rusts of wild grasses to 
the form on oats need to be carefully studied 

Wyoming. Prof Aven Nelson, bot.^nist of the Univorsitv of Wyoming, 
writes as follows. 

No doubt these rusts occur to some extent in the state, but our <lry atmosphere reduces 
their occurrence to a niinimuin Their rapid dissemination depends on w’arm, moist or 
nauRgy weather Such weather occurs occasionally m the lower altitudes, but here on the 
Laramie plains we have neither the moisture nor the warmth to make rust epidemics possible. 

Furnished by V. H. Florell, of the cereal field station at Archer, Wyo. 

1. The order of importance of the small grains is oats, wheat, barley 

2. A small acreage of winter oats is growm in the mountain valleys of western and 
aouthwestem Wyoming. Spring varieties grown are of the open-panicle type, as follows: 
Early, Kherson and Sixty-day; mid-season, Swedish Select, Colorado No. 37, and Welcome. 

8. Usual dates of sowing, April 15 to May 1; of heading, July 1 to 20; and of 
harvesting, August 1 to 15. 

4. Oat rusts are of very little economic importance in Wyoming. A slight infection 
( — 1 to 1 -f- per cent) of what is thought to have been stem rust was observed on every 
variety of oats grown at Archer in 1916, excepting Probsteier (C. I. 496). Rust first 
observed at Archer about August 1. 

GENERAL STATEMENT. 

From the data at hand it seems clear that the crown rust is much oftener 
repoiTted from nearly all sections of the Unitedf States, but that in some of 
the Dtorthem sections of the country the distinct and often severe losses are 
dhe the presence of stem rust in the form of an epidemic. 

ImtsOme sections, particularly the winter-oat states of the southeastern 
.United States, and in seasons favorable for its development, however, the 
crovn tust may be the cause of appreciable losses. 
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Explorations of the Permian of Texas and the Chalk of 

Kansas, 1918. 

Charlks H. Sternberg. 

The splendid skeleton of Dimetrodon gtgas I collected in 1917 and sold to 
the United States National Museum has been mounted at last, and is one of 
the world’s famous specimens. I do not know of a more perfect single 
individual. It came from the famous Craddock quarry discovered by the 
late Doctor Williston’s assistant, Mr. Miller. Through the kindness of Mr. 
Craddock, the owner of the quarry, I not only collected there m 1917, but last 
year. Owing to the fact that the quarry is now covered with about twenty 
feet of earth and clay of the toughest character the work was very difficult 
and I was obliged to employ a man with a heavy team of horses, with plow 
and scraper. I succeeded in securing many more or less perfect skeletons of 
several species. Unfortunately, none were as perfect and capable of making 
into a fine open mount as the National Museum specimen. This quarry is 
iU the face of a hill. As I have gone deeper and deeper into the hill the 
manner m which the animals were stranded here becomes more and more 
apparent. On the very bottom of the quarry arc innumerable bones of very 
small animals, Seymoriana and other batracians, etc. They are usually 
scattered and are free from rnatn.x, consequently they are among the rarest 
of Permian vertebrates that have not been injured by the encnistmg silica 
that covers all the other bones at higher levels, and which is so difficult to 
remove. The National Museum specimen came from near this level. Above 
are about four or five feet in the heavy, fine-jointed red clay. Though water 
has filtered and coated all the bones with silica, I found several more or less 
perfect skeletons. Often the entire column, except the tail, with enormous 
spines were present; sometimes the arches and limbs, as in the best specimen 
we found, discovered by my son. George F. * The longest spine of this in- 
dividual was four feet. Most of the column and tail were present. The skull 
was disarticulated. The arches seemed present. Many of the spines, how- 
ever, were twisted and interwoven, all the bones cot ered with a thin coating 
of sihca. As I understood Doctor Gilmour, it took two preparators a year to 
prepare and mount the National Museum specimen. You will realize some- 
thing of the labor it will take to prepare this one. This, with my whole collec- 
tion from the Craddock quarry, I sold to the American Museum. 

From Seymour, Tex., my boys, George and Levi, drove niy car to the Rock 
creek Horse quarry, near Tulia, Tex,, but the formidable mass of sand that 
lay above it induced them to turn their Ford truck northward, and I joined 
them in the Kansas chalk in Logan county, on Butte creek. I was so fortu- 
nate as to find a fine tylosaur skeleton the second day in the field. There were 
twenty-one feet of the skeleton present in fine chalk. The complete skull 
was crushed laterally. Nearlj^ the complete front arches and limbs were 
present, as was also the pelvic bones and both femora. All the vertebrae to 
well into the caudal region beyond the lateral spines were continuous, with 
the ribs in the dorsal region. Between the ribs was a large part of a huge 
plesiosaur with many half-digested bones, including the large humeri part 
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of^ the coracoscapula, phalanges, vertebrse, and, strangest of all, the stomach 
stones, showing that this huge tylosaur, that was about twenty-nme feet long, 
had swallowed this plesiosaur in large enough chunks to include the stomach. 
How powerful the gastric juice that could dissolve these big bones! This 
Sfiecimen I sent to the TJnited States National Museum A little Clidastes 
skeleton found by my son Levi proves not only to be new, but possessed of 
remarkable charactei-s not yet described. I will only in a general way give 
you an idea of this lithe sea lizard. It is feet long, skull 14 inches long. 
Levi in preparing the skeleton restored the niaxilla, jugals, nasals and prosqua- 
moeals, with the ends of some of the teeth; also four of the cervical and one 
dorsal vertebra These had been destroyed by incrustmg gypsum. The 
bifrucated coracoids, 2 inches wide, are large compared to the scapulae, which 
are only IM inches wide. The most remarkable thing about this mosasaur is 
the fact that the humeri and femora have distinct, round heads, similar to 
those of mammals. P'urther, all the Chdastes humeri I know are broad, 
square bones, nearly as broad as they are long. In this specimen the humerus 
IS 2^/4 inches, while it is only VA inches wide m the widest jiart; the same with 
the femur. The front paddle is 7 inches long to ends of first row of phalanges; 
width only 2Vj inches. The column is continuous to the pygals, where they 
are scattered The pehic arches and paddles are only partially preserved. 
The caudals are beautifully preserved, with a high fin m the last half of the 
column; the che\ron well preserved, with all of them anchylosed to the centra 
of the vertebrje. The only genus among the mosasaurs where this is the case. 
They usually are distinct, the proximal heads fitted snugly into little basins 
hewn out, as it were, from the centra of the \ertebrap. I this new 
Clidastes. 

We secured two specimens of PlaUcarpus corypheeus of exactly the same 
size. One found by Le\i Sternberg hes much of the head, the column, and 
ribs to the pygals The second, found by George F. Sternberg, has a veo' 
complete tail to the very end, and the pelvic arch and one paddle; other 
specimens furnished the rest of the paddles. We have mounted this as a slab 
specimen, and makes a skeleton 17 feet long — very impressive, indeed. 

George F Sternberg found also a very fine skull and most of the skeleton 
of a small Pteranodon. The skull ls only 27 inches long; missing, only the 
crest and front of the mandibles. Both coracoscapula are present, with one 
humerus, radius, ulna, carpal joint, and most of one elongated finger. Both 
hind limbs and several vertebrie and ribs. This, when' prepared, will be one 
of the few fine skulls of these flying reptiles. We secured also a very fine 
Porthem, complete, nearly, except the ends of the ribs, the dorsal and caudal 
fins, and 18 caudal vertebrae. These we have restored, and we have a fish 13 
feet long, with spread of tail fins of 35 inches. These arc the chief dis- 
coveries of my last season’s labor in the Permian of Texas and the chalk of 
Kansas. 
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Botanical Notes for 1918-1919. 

Frank U G Aorelius 

NOTES ON THE LNUMTAL SEASONAL ACTIVITIES OF CERTAIN PLANTS, 

1918-1919 

Continuing our annual piartice begun in the latter part of 1915, we herewith 
give a list of plants exhibiting unusual seasonal actuities — usually that of 
blooming, and so understood unless otherwise stated. These were observed by 
the author of the article in or near Emporia, Kan , exceptions being noted. As 
before, the plant-s are arranged, where possible, according to Gray’s Manual, 
se\enth edition. The list follows 

Agparagus officinalift L On nurket second time Oetob# r 25, 1918 Our own ^ere being used 
by us about 0(tob<r 21 , m bloom November 17 
ULjuuh amencana L In flower C^) January 28, 1919, buds nearly open (flower) February 1, 
1919 

CtraHttum brachypodum ( Engel m ) Robinson Novtmbtr 4 common No\ember 6, 13, 20, 
abundant Dtcembtr 4, 14 22, Februarv 1, 1919 February 17 
AqutliQta (avadensm L ‘^etoiul tune July 25, 1919 
Alys^um marattmum Inin Oitobei 2G, Deciinber 14, 22 
I epidium viryinicum fi(^) No\cmbcr 7, 14 (flower and fiuit) 

Cap'^ella burHa-pastonx (Ij ) Mtdu No\tinV>er 6, 13, 14 (flower and fruit) 19 (Katy tra^'ks) 
Braixua nigra (L ) Koch ('*) November 19 (Katy tracks) 

Spufra japotnea L var callo'*a-alba (^) October 18, 29 
Sptraa belta Suns Novcinbti 0, 14 

Spirna tnlobata L \ai tan fioutta August 13 

Pgrus ioniuiuni>t 1 (Baitlitt'^) Some floweis fiostcd good stsinens December 12 good 
slnmetis I)((ciubu 14 

Pyru<< nialuH L October 14 Ncai WellsMlle, Kan Kepoited by Miss Rita Marley 
Pyrus jiiponiia 1 huiib Noyeinlni 2fi (flowers fiostcii some) 
liosa sp (A wax rosi ) No\embei 10 Alum reported by Miss Ora Fridley 
Irifohuni pratenxc L Noynnl»er 11 

Irifolium rtpcnx L Noytinlxi 4, 13, 19 (froze night before) 

Mtllilotux offidnafix (L ) Lam Octobei 26 November 14, 19 (Katy) 

Mt fill o tux alba Desi November 4, 0, 19 
Medic ago xativa L November 4, 16 
Mtdicago htpuhna L November 6 

Linmri xulcatum Walt (’) Yellow floweied, in Slnnnard pasture, October 17 
Pelargonium zonale Willd Nov ember 19 (east ot house, and uncovered) 
lec/ saerhannum L Febiuaiy 4, pistillate flowers out wide, K S N campus Saw atami- 
inte floweis out, but frozen, on Thirteenth street, February 11 Same flowering again 
1 t'bruary 11 bhzzaid by eveming Same kind blooming again February 17 Noted 
bees out 

Malta rotth^difolia L November 19 (Katy tracks) 

\ wla pc data L October 29, November 4 

Viola cucuUata Ait October 18, 25, November 4, 6, 10, 19 (Katy), December 19 Re- 
ported by Lieutenant Crosswhite 
Fortiythia ttridtxstma Lind! December 14, 22 

Synnga vulgaris L Septembei 17, in full bloom at home of Mrs Ruth V Wmey, seven miles 
north of Newton, Kan 

Asclepias (’) sp Found a green pod of a member of this family lying m the road on 
Eighteenth strei't This is evidence, of course, that it had bloomed much out of 
season November 19, 1919 
Lycopersitum esciUentum Mill Detober 20 
Solanum rostratum Dunal November 12 

Viburnum opulus stenlis L. October 26 One “ball” on a bush. 

Sohdago sp. November 19 (Katy tracks). 

Aster sp. November 19 (Katy tracks). 

Bngeron ramosua (Walt.) B. S. P. November 7. 
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Srigeron canadensit L. November 14. / 

Achtllea mUlefolium L. November 19 (Katy tracks). 

Taraxacum officinale Weber. November 14, about full bloom m some places. January 8, 12, 
snow thawms but a little way from it. January 12 to 16, oontmuous blooming. 
January 25, doing well; normally open; bees on one. January SO, fairly numerous 
flowers. February 17, open well. Seed appeared to be matured in each of the fall 
and winter months 

Sonchus ospcr (L ) Hill. November 14, 19. 

Solanum tuberosum Linn. Mr. McNeely brought me a tuber taken fioin the ground February 
27, 1919 It had formed from a potato left in the ground during the wmter. It was 
a “new” potato, with the charactenstic thin skin, easily nibbed off. It was about % 
of an mch in diameter. It was similar to those often formed in cellars. It had prob- 
ably escaped freezing by a snowdnft covering it durmg the more severe weather. 
Forsythia vindissima Lindl.' Apnl 2, 1919. The lower part of the bush at our home is full 
of bloom, to the height of about eighteen mches. The rest of the plant is bare of 
flowers We ascnbe this to the fact that snow covered it to about this depth during 
our se\cre cold weather of the winter. A privet hedge near it caused the drift. This 
suggests a fact to keep in mind in locating this shrub in our climate. It is beautiful 
when it blooms, but there are too many sprmgs when it does not bloom freely. 
We observed another specimen with perhaps half a dozen flowers very close to the 
ground, and from probably the same cause as ours, only with a shallower snow 
protection 

FURTHER NOTES ON ^POTATO SEED.’^ 

In OUT notes for 1917 we called attention to the question of potato seed and 
its scarcity. During the past year we noted some fairly well-developed seed 
balls on some of our potatoes. They were probably Red Rrver Early Chios. 
We had a few Irish Cobblers. The balls did not contain any mature seeds. 
However, we have since noted in seed catalogues potato seed for sale in i)lenty. 
In an article in the Literary Digest of the present volume is a picture of some 
potatoes grown from seed. They vary very much in size, color, worth, etc. 
When these are again planted they will show better what is in them. The 
possibility is that there may be a potato of some worth appear, and so the 
experiment has some interest. 

AN EXPERIMENT WITH CERTAIN TWIGS IN WINTER CtlNDITION. 

The following twigs were collected on or about and placed in 

water ih tumblers or other glass vessels in our laboratory. The water was 
renewed as it evaporated or seemed in need of renewal for any reason. By 
April 7 some had sprouted or formed roots. The data has a bearing on the 
likelihood of some plants to form roots from shoots when kept in water for 
a time. A list of all of the plants thus tested follows. After this is a list of 
those that did form roots, with their relative ranking as to the relative abun- 
dance of roots formed. 

Pmus austriaca Hoss. 

Thuja occidentalk Linn 

Juniperus virgimana L. 

Smtlax Totundifolia L. 

Soltx fragtliB L. 

Salix amygdaloidet Anders. 

Populua alba L. 

PopuluB deltoides Marsh. 

Juglans nigra L. 

Carya eordiformts (Wang.) K. Koch. 

Betula alba L. 

Quercut macrocarpa Michx. 

(flmuM fulva Michx. 
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Ulmus amencana L 

Celtis occidentals L 

Maclura pomtfera (Raf ) Schneider 

Mortis rubra L 

Menspermum canadenae L 

Ribes gractle Michx 

Platanus ocadentahs L 

Sptroea trxlobata L var vanhouttet 

Sptrcca prunifolia Sieb A Zucc 

Cratcegus moths (TAG) Scheele 

Rosa sp (Doroth> Perkins rambler) 

Prunus amencana Marsh 
Gymnocladua dioica (L ) Koch 
Gleditsia tnacanthos L 
Carets canadensis L 
Amorpha fruttcoaa L 
Ailanthus glandulosa Deaf 
Rhus glabra L 
Acer aaccharinum L 
Acer negundo L 
I i<ts cordifolta Michx (’) 

Ttlia amencana L 
Hibiscus syriacus L 
Cornut aapenfolia Michx 

Fraxinua pennsyliamca Marsh ^al lanceolata (Borkh ) Sarg 
Syrtnga vulgana h 
Syrmga sp 

Forsythta viridsatma Lindl 
Symphortccirpos orbiciUatus Moench 
Sambucus canadensts L 

The following stalled lootb more or less abundantly and readily 

Sambucus canadenss L Slightly 
Ulmus fulia Michx Slightly 
Populus deltoirea Marsh Slightly 
Populus alba 1 Shghtly 
Hxbscua syriatus L Slightly to fairlj 
\ itis cordifolta Michx (^) Well 
Symphoncarpos orbiculatus Moench Wtll 
Salix amygdaloides Anders Well 

Saha: fragdts L Ver\ abundantly and readily (best of all) 

The above lesults were noted in the course of a study of twigs in their 
winter condition by a plant nature-study class 

FURTHER NOTES ON POLYOOTYLEDON'i IN CERTAIN PLANTS 

At the session of the Academy in 1918 we gave some notes along this line. 
We can add some slight progress We have an abundance of seed from a 
specimen of castor bean plant that showed the above phenomenon. We are 
expecting to plant some of this seed this spring, and will note results. We 
also noted three cotyledons in two tomato seedlings this spring, and have 
them marked and hope to obtain seed from them for further expenment 
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The Banana as a Food Product. 

J. M. McWharf. 

Much of Vital importance has been and is being said about conservation 
along all food products. Many articles have been and are being brought 
forward as substitutes for wheat, meat, etc. Very little of value has been 
said about the banana — an important food product. 

We have here a fruit containing a large per cent of the carbohydrates; 
hence an important staple food. The ash of the banana contains a large 
per cent of the phosphates, sulphates and chlorides of potash, soda, magnesia 
and lime, all of which are essential in body economy. It lacks in protein and 
fats. A free use of milk with the banana will reduce the amount of meat nec- 
essary for body needs. There being a close proximity between the potato and 
banana, we could readily drop the potato fmm our dietary list without dele- 
terious results. The banana contains approximately 20 per cent more fuel in 
food value, as shown by analysis. 

It might be of interest to compare the banana with the potato 



Potato 

Banana 

Water . ... 

... 78 8% 

75 8% 

Protein 

. 2 2% 

1.8% 

Fat 

.... 0.1% 

0.6% 

Carbohvdrates, including fiber 

. 18 0% ' 

22 0% 

Ash 

... . 1.0% 

0 S% 

Calories, per pound 

385 

460 


In a paper of this character, as mlich as it might be desired to make a 
comparative analysis of a large number of foods, we find it next to impossible 
to do so. 

In our study of essential food products we must keep constantly before us 
the distinctive difference of heat-givmg and tissue-building products. Meats 
are protein foods — tissue builders. They make good the losses due to the 
wear and tear of body machinery. The banana produces the carbohydrates 
that keep the machinery in running order. The best all-round food, then, 
would consist of the banana coupled with a small amount of protein foods. 
The edible portion of steak contains 65.5 per cent of water; haddock, 81 to 
82 per cent; while the banana contains 755 per cent. The meat and fish, 
however, contain a greater per cent of protein. It is found upon analysis that 
the banana ash contains silica, 2.19 per cent; lime, 1.S2 per cent; iron oxide, 
0.18 per cent; phosphonc acid, 7.68 per cent; magnesia, 6.45 per cent; soda, 
15.11 per cent; potash, 4355 per cent; sulphur trioxide, 3.26 per cent; chlorine, 
7.23 per cent. Here we find a large per cent of base-forming salts, which are 
so essential. 

Essential body food must contain nonnitrogenous substances to develop 
energy, and nitrogenous ones for repair of tissue wsiste. The amount of pro- 
tein food should not exceed 15 per cent, for we have no storage for it as is the 
case with fats. 

Age and manual labor performed will determine the amount of fuel food 
needed. During the period of growth children burn their food up more 
rapidly, and as the banana is a high-power fuel producer for the body, be- 
skW being rich in the desirable salts, base-forming minerals, it is of great 
value as food for the child. 



The Banana as a Food Product. 


125 


The banana flour, of which little is known in the United States, is said to 
be very nutritious. The banana can be used in a variety of ways — baked, 
boiled, fried, served as chips, French fried, etc. In all of the ways suggested, 
they are excellent in taste and highly nutritious. If used as vegetables they 
should be taken before the full period of ripeness. At this time they con- 
tain more starch and less sugar. If thoroughly ripe it is easy of digestion. 
Some are of the opinion that if dark brown spots are visible the fruit has 
reached the point of destruction; but this condition simply means complete 
ripeness. 

Now, the time required for digestion of some other foods as compared with 
the banana is an important factor. The ripe banana will be digested m 1 hour 
40 minutes; tomato, 2 hours 5 minutes; beans, 2 hours 30 minutes; green peas, 
2 hours 30 minutes; oatmeal, 3 hourc 5 minutes; boiled potatoes, 3 hours 30 
minutes; turnips, 4 hours; cabbage. 4 hours 30 minutes; roast mutton, 3 hours 
15 minutes; roast beef and soft-boiled eggs, 3 hours 20 minutes to 3 hours 30 
minutes; boiled beef, 4 hours 15 minutes; roast pork, 5 hours 20 minutes; 
apples, 2 hours 20 minutes; mackerel, 4 hours; nuts, 4 hours. You will please 
note that 1 hour and 45 minutes is the time necessary to digest the banana, 
and it contains more nutrition per pound than fish or vegetables It provides 
more food than any single fresh fruit, vegetable, fish, milk or eggs, and it is 
a staple food for universal use. The banana is an important food, easily di- 
gested — in fact, more so than fish or vegetables. 

The facts are, we do not up to this hour fully understand or appreciate 
what the banana has m store for us as a food product. Its wealth cannot be 
measured by dollars and cents. 

It IS evident from figures given that the banana produces more food for 
the same cost than any fresh fruit, vegetables, fish, meat, milk or eggs. The 
table given below shows the caloric value per pound of the edible portion of 
the banana as compared with many of the foods in common use and upon 
which we depend for subsistence* 


Banana 


Calories. 

460 

Ovsters, solids . . ... 

Calories. 

.. . 230 

Spinach 


. ..110 

Scalloiis . ... 

345 

Green peas 


. . . 465 

Haddock 

335 

Onions 


. ..225 

Flounder 

. ... 290 

Squash 


... 215 

Halibut 

.... 470 

Parsnips 


... .300 

Blue fish 

410 

Cabbage 


145 

Chicken 

505 

Green corn 


. ... 470 

Pickled tripe 

270 

Fresh Lima beans . 


570 

Oranges 

240 

Beets 


215 

Grapes 

450 

Macaroni, cooked . . 


415 

Figs 

380 

Boiled oatmeal . . . 


285 

Cherries 

365 

Asparagus 


105 

Apples 

290 

String beans 


95 

Milk, whole 

325 

Clams, raw 


240 

Round steak, medium fat.. 

450 

Lobster 


390 

Round steak, lean 

640 

Carrots 


210 



There are but seven out of the thirty-three given in the above table that 
equal or excel the banana, and three of these are so close that they need not 
be referred to. 

Eat more banahas^ drink more milk, and use in this connection apples quite 
freely, then use, in a small degree, meats of all kinds, and you will be kept in 
a far better ph3^ical condition. 
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Probable Eocene Glacial Deposits in the Fort Apache Region, 

Arizona.^ 

Albert B. Rbaqan. 

When the writer wrote his geology of the Fort Apache region, Arizona, 
much uncemented gravel and bowlders were found capping the mesas and 
underlying the lava flows. These deposits he placed in the Tertiary and 
Quaternary. In his section at Canyon creek, Arizona, from the source of that 
stream to its confluence with Salt river, he gives 125 feet of coarse, uncemented 
gravel of gneiss and quartzite bowlders capping the clastic rocks. Gilbert's 
section at the crossing of Canyon creek in that region, which he copies, also 
gives 20 feet of, coarse, uncemented gravel of quartzite and gneiss bowlders.^ 
Some of the writer’s other sections in that region are here copied in whole or 
in part to show the existence of this material in the various parts of the reser- 
vation, as follows .3 

Section in Seven-mile Hill canyon, five miles southeast of Fort Apache, 

Ariz. 

Feet. 

1. Basalt ... ... . . . 200 

2. Volcanic ashes 10 

3. Strata of mostly unlithified sands and clays . ... 4Q 

4. Shale, light colored, sandy 4 

6. Conglomerate rock, the cement being \olcanic ash, the pebbles and cobblestones of 

this series being quartzite, granite, andesite, rhyolite, limestone of the Paleozoic 
era, etc. (no cobblestones or pebbles of the basaltic type ivas found in this con- 
glomerate). 

6. Strata of partly hthified, coarse-grained, reddish to light brown sandstone, com- 
posed of angular and rounded grams of granite, rhyolite, etc. In this series the 


rhyolite -trachyte particles predominate 60 

7. Carboniferous, red gypsiferous shales, with sandstone and limestone 800 

Total 1,814 


Section along east wall of Cherry Creek canyon, Arizona, seven miles north 
of Salt river, near Mr. James Hinton's house : 

Feet. 


1. Lii^t to dark-brown rhyolite 80 

2. ConglomeTate rock 1 80 

8. Tufa agglomerate 20 

4. Light-gray sandstone : 10 

6. RhyoUte 80 

6. Gray sandstone and conglomerate 100 

7. Fine-grained, gray to brown sandstone, composed of ground-up Arcbean and 

Paleozoic rocks, granite, rhyolites, diabases, etc 40 

Total flO 


1. For references on this region the reader is referred to the following: 

O. K. Gilbert and A. R. Marvin; U. 8. Geog. Sur. West of the lOOth Meridian, Vol. Ill, 
and special references as follows: Gilbert, pp. 168, 164, 166, 526-528; Marvin, pp. 221-228. 
Oscar Loev^ ibid., pp. 587, 642. 

Albert B. Reagan; Geology of the Fort Apache region in Arizona: Am. Geologist, Kov. 
1808» pp. 265-808, 2 maps, 1 plate. I 

2. Gilbert, ibid., p. 164; Reagan, loc. cit., p. 270. 

^ 8. Reagan, ibid., pp. 270-275. 
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Apparently all Tertiary. 

Section south of White nver, three miles west of Fort Apache . 

Feet. 

1. Basalt 200 

2. Unlithified volcanic ashes * 10 

8. Loose strata of slightly litihed clays and sands 40 

4 Carboniferous, red gypsiferous shales with sandstone and limestone 1,000 

Total 1,260 

Generalized section on the government trail from Ellison’s to Canyon creek: 

Feet. 

1 Adobe clay 8 

2. Loose cobblestones and pebbles 1 

3. Yellow clay mterstratified with loose sand 4 

4 Cobblestone stratum 1 

5. Light yellow to pink, hthified, stratified rock, composed of fine grains of Archsan 

and Tonto rocks 10 

6. Dark-brown, partly hthified sandstone 1 

7. Yellow to brown and pink cross-bedded sandstone 10 

8 Conglomerate senes . 20 

9. Porphyry, gneiss and granite rooks (intrusive) . 100 

10. Tonto sandstone and shale . ... ... 600 

11. Archajan C^) hornblende biotite granite, olivine diabase and hornblendic dionte ... 600 


Total 1,156 

Section on Carnxo creek (after Gilbert) 

Feet, 

1. Coarse gravel composi‘d of Mtreous sandstone <iuartzite and gneiss bowlders 60 

2- 7. Clastic rocks 1,870 

Total 1,420 

Section north from near Camp Apache (Fort Apache) (after Gilbert) 

Feet. 

1 Basalt and basalt gravel 70 

2. Pale pink slightly coherent, massive sand and gravel resting unconformably on 

No. 3 520 

3- 0. Clastic rocks 1,670 

Total 2,260 


It is quite possible from the data at hand that the deposits have accumu- 
lated in Seven-mile Hill section and in the Salt river and Hinton regions and 
in many other places in the area covered by the paper throughout the Tertiary, 
and may have begun even earlier, A part of the series which the writer h^ 
originally designated Tertiary, principally in the sections mentioned above, 
begins with a consolidated, coarse, conglomerate stratum, beneath which are 
strata of partly lithified sands, clays and gravels reaching a thickness of nearly 
a thousand feet in thickness in some places. The formation is found, for the 
most part, in the ancient canyons of the region. Conformably on the forma- 
tion above designated Tertiary in this paper, and in my original report on the 
region, are hundreds of feet of unconsolidated gravels and clays, and occasion- 
ally volcanic ai^hes. This series covered the entire region, excepting, possibly, 
the Ellison dome, so that the lava flows which closed the Quaternary flowed 


4. Gilbert, loco oit. ; Reagan, ibid., p. 874. 

5. Gilbert, ibid., p. 165. 
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Over a plain. Since then much has been removed, so that now it is patchy, 
except where it is protected by superimposed lava. It now fills the valleys of 
the Pinal and Apache mountain districts, the volcanic and plutonic rocks pro- 
jecting above it as peaks and mountains. The middle Cherry Creek valley 
and the Tonto basin, as well as the Ellison flat, are covered with it. It covers 
the Mogollon mesa, together with its southern prolongations, including the 
Cibicu divide, to a thickness from 500 to 1,000 feet in many places. It is the 
surface rock of much of the Kelley butte country, and extends beneath the 
lava of the Nanatan plateau as far as visited. 

At the time of the writer’s studying the region he believed that these de- 
posits were due to a laking stage, due to differential uplift and lava flows, as 
he found no striae markings; but since his study of the glaciation in the San 
Juan mountains in Colorado and the Deep creek region, Utah, he has been 
compelled to change his views and conclude that the deposits in question are 
of glacial origin and caused probably in part by laking, due to glaciation and 
volcanic disturbances. This view is also borne out by the fact that the Cibicu 
divide and the Mogollon mesa, which are both heavily covered with this 
drift, are higher than the surrounding country and show no evidence of a 
laked stage. 

The deposits, clays, sands, gravels and boulders of schists, quartzites, 
gneisses, carboniferous rocks, vitreous Tonto sandstone, dionte, trachytes 
and Archaean rocks indicate different development centers of the glaciers that 
swept over the region. The material of the Seven-mile Hill deposits and that 
beneath the lava flows of the Nanatan plateau indicate that they came from 
the White mountains to the eastward, as do also the depositing dip of the 
clays and sands. But the deposits of the Cibicu divide indicate by their com- 
position that they came from the west and northwest, as do also the Hinton 
and Salt river deposits, being composed of quartzites, gneiss, vitreous Tonto 
sandstone, Archaean and Paleozoic rocks and biotite granite, all of which are 
exposed in the upper Canyon creek region, the Ellison dome and the Tonto 
basin. It is also quite probable that some of the debris came from the moun- 
tains to the northward. 

From the inadequate data at hand it would seem that at least the deposits 
below the partly consolidated conglomerate series are Tertiary, extending to 
the early Tertiary, as Gilbert, Marvin and the writer concluded when ex- 
amining the region, and the remainder Quaternary, as was then concluded. 
This being the case as the facts at hand seem to indicate, we would, therefore, 
have glaciation here in early Tertiary times, probably in the Eocene period, 
repeated again in the Quaternary. Laking in consequence of blocking lava 
flows and faulting, probably played its part, as did also the subsequent de- 
velopment of drainage, which is in part inverted and in part diverted. 

As a closing remark: The finding of glacial material forming the opening 
series of the Eocene in many parts of the world brings again to the fore the 
fact, with emphasis, that glacial epochs have occurred at the beginning (or 
the close) of each of the great eras of geologic time.® This brings up the 
question again, Why do geologic eras close? Is it not a cosmic cause? And, 
as the writer has suggested in previous publications, may not these changes, 

6. See Atwood; Eocene glacial deposits in southwestern Colorado: Professional Paper 95. 
B, 1916, pp. 18-26. 
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both in climate and in readjusting and rebuilding of the earth’s crust, be 
due to causes brought about by our solar system having reached one or the 
other termini of the great ellipse around which he is whirling his company 
of planets, meteors, planetoids, secondary planets and comets, as our extreme 
yearly seasons are caused by similar positions of the earth with reference to 
the path it travels around the sun 


" Glacial Deposits in Pine River Valley, Colorado. 

AiiBKUT B Rr\<:.AX. 

The table flats at Florida, east of Durango, Colo , on the Denver & Rio 
Grande railway, on east across Pine river to beyond Spring creek, at La Boca, 
on that railroad — in fact, the whole area from the bluff mesas west of 
Durango to the bluff mesas beyond Spring creek to the eastward, in a curve 
running to the northeast of Durango, bending far to the southward and south- 
eastward — IS covered heavily with glacial drift, though the country rocks pro- 
ject aboMe it in points, ridges and buttes in many places The mesas south- 
west of Ignacio are also covered with glacial boulders and other glacial ma- 
terial. How much farther the glacier extended is unknown to the writer. 

A little northeast of Durango, in the Animas valley, there are heavy 
morainic deposits, t associated with extensive outwash deposits. The same 
phenomenon appears on the Florida above and in the vicinity of the station 
of the same name. At Oxford the outwash material, loess, etc , is ten feet 
deep, superimposed on a bed of boulders often from ten to twenty feet in 
depth. West of Ignacio the outwash material butts up against the mesas, 
being often twenty feet thick in the valleys. At Ignacio and at the Southern 
Ute boarding school, a mile to the northward, the outwash upper till-loess- 
adobe clay is from five to ten feet deep back from the mesa’s edge of the 
first bench. Immediately underneath this is from five to twenty-five feet of 
boulders, underlain in places with lower till. At La Boca only outwash ma- 
terial was seen, there often forty feet thick as is shown in the v alley cuts of 
the present washes. Three miles north of the present Indian school on Pine 
river the stream has cut completely through the debrLs, which here shows no 
lower till, but twenty-five feet of boulders, on which is superimposed outwash 
till and loess. The bench west of the Indian boarding school, to which a part 
of the school lands extend, is 100 feet above Pine river in elev^ation, but at no 
place in the slopes from the river to its crest was the original rock shown. 
On top of the bench is five feet of adobe, beneath which is twenty-five feet 
of boulders, beneath which is till to an unknown thickness. At Bayfield, teh 
miles north of Ignacio, the outwash material is of immense thickness, over- 
lying boulders, while to the southeast of that city, over a small ridge of jutting 
country rock buttes, is. a pocket of glacial deposits of a similar nature. Also 
from Bayfield northward on Pine river for many miles outwash material is 
very conspicuous; the valley fillings seem to be composed wholly of it. 

The glaciers that made these deposits seemed to have two or more centers. 

7. Reagan; Cauaes of the glacial ponod: Trans. Kansas Acad. Sci; and Sunspot, vol. 1, 
No. 11, pp. 18-80; January, 1916. 

1, See Atwood; Prof. Paper 96, B, pp. 14, 16. 


9 — Sci. Acad.— 1601 
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The glacier in the vicinity of Durango seems to have come down the Animas 
river channel. The rest of the glaciers seem to have had their ongin in the 
lake country above the junction of Vallecieto creek with Pine river in the 
high peaks of the San Juan range. Rushing downward from the heights, they 
seemed to have had a collecting basin in the Vallecieto distnct of the upper 
Pine, now a magnificent valley from a mile to several miles wide and 
several miles in length, blocked in by mountains and ridges which rise 1,000 
feet above the valley floor, now the summer resorts of the Millers, Boyls and 
Kilpatricks. Here the glacier pushed southward, spreading out both eastward 
and westward into a huge fan as it reached the valley flats, even crawling 
over the lower ridges of the foothills and beginning to spread extensively be- 
fore reaching the latitude of Bayfield. At this writing the writer cannot say 
whether the Spring creek glacier was a branch of the Pine river glacier, or 
was produced from another glacier center m the same mountains. This much 
18 sure • At La Boca they formed a continuous ice sheet and the outwash 
material coalesce. 

As the boulders overlie the mesas south of Ignacio, it would seem that they 
were carried there when the glacier was higher and more extensive than when 
it deposited the great boulder deposits m the lower benches at Oxford, north- 
east of Durango, at Ignacio, and in the lower valley of the river near the latter 
place. Whether two glacial stages are here represented could not be de- 
termined with the data obtained. # 

Since glacial times the river and confluences have cut entirely through the 
drift at most places all the way to bedrock, and have also widened out a 
ver>" considerable innei valley flood plain 


Plague Among Chickens in Central Iowa During the Summer 

of 1918. 

Albert B Re\gax 

W’hile the writer was visiting friends in Story, Jasper and Polk counties, 
Iowa, in the summer of 1918, it was noticed that the chickens had a very pe- 
culiar disease. All the chickens were more or less sick with cholera symptoms, 
but those which were affected the most wTre the young chickens. These 
would probably be looking all right, when suddenly they would begin to 
droop. After an hour or so, or in some cases a day or more, they would be- 
come erratic and fidgety. They w'ould then hold their wings out from their 
bodies and gradually straighten up as they trembled from head to foot; and 
in many cases examined, the skin became puffed up and much distended 
from the rest of the flesh with a sort of gas, so that one could see through 
the puffed skin like looking through an inflated bladder. As the inflating 
proceeded the sufferer gradually tipped more and more backward, till in many 
cases it finally fell over backward and died. 

The acting was so singular that the writer went to investigating the dis- 
ease to find out the cause. It was soon found that it was the food they were 
getting that was killing them. These were the findings: 

1. Chickens fed on anything but com did not get sick. 

, 2. Chickens fed on two-year-old com did not get sick. 
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3. Young chickens fed on two-year-old corn kept well, but when that feed 
was used up and they were then fed on the last year’s com, they immediately 
took sick and began dying. 

4. Young chickens fed on the last year’s com mostly all died. 

It was then learned that the corn crop of 1917 never rightly matured; in 
fact, in shelling it off of the cob there was seldom an ear whose grains were 
not moldy at least at the jioint end. This was the secret of the disease con- 
veyed to the chickens — the toxic principle of the mold Ixad caused the chicken 
plague, the same as the toxic principle of the mold on the grass in Nebraska 
killed the horses there some years ago, and the same principle of the mold 
on the wild rice at Nett Lake, Mmn., caused the scourge of cholera infantum 
at that place in the fall of 1913 


The ^‘Flu” Among the Navajos. 

Al BERT B ReaC.AN 

I'he writei armed at the western Navajo agency. Tuba City, Ariz., October 
3, 1918, to take charge of the Marsh Pass boarding school, which he found 
to b(* still eighty miles farther on to the northeast. He had come direct from 
Washington, D C, \ia Flagstaff, to take the position, and while on the trip 
he found the paj)ei-s filled with accounts of the ravages of the Spanish “flu” 
— cantonments w(‘re Miffonng, Boston, Mas.s , was prostrate, and so on. Ar- 
ming at Flagstaff, he found the state normal closed on account of an out- 
br(‘ak of the disease One of the professors of that institution had died of 
th(' disease On aiming at Tuba City, two members of the agency force 
were not feeling \ery well, but no one realized that they were suffering from 
the “flu ” On OctolxT 12 we proceeded on through Marsh pass — and “a pass” 
IS right — and on to the Indian school of the same name, twelve miles farther 
to the northeast, at the little settlement and post office called Kayenta, ac- 
companied by se\ eral agency employees, one of whom got ver>' sick en route. 
On the 14th the agency jiarty leturned, the sick official being in such bad 
shape and with such high fever that it was with difficulty that he was returned 
to the agency at all. After the departure we began to make preparations for 
ojiening the school on October 21 

Up to this time no om' knew that the people who were feeling badly had 
the “flu,” and though we had read much about the ravages of the disease, 
none of us realized its deadliness. But the day we left the agency Dr. N. O. 
Reynolds, the agency physician, began to suspect that the Indian children at 
the boarding school at that city were taking the disease, and before the sun 
had gone to rest on that night he had a dozen youngsters in the hospital. 
In three days practically every pupil at the Indian school was dowm. 

On October 18, at 11 a.m , an auto from Flagstaff, 180 miles away, arrived 
at the school with an order from Doctor Reynolds, instructing me to close 
n^y school and proceed at once with the whole school force to Tuba City, to 
take care of the school at that place, as practically every one was prostrate 
there. As per order, we had a hurried dinner, threw a few things into a suit 
case, and at 1 p. m. started for Tuba. It was a bad day. We passed through 
showers of rain, sleet, hail and snow and chilling winds in descending from 
the pass. Without mishap we arrived at Tuba City at 7 p. m, and found the 
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conditions as bad as represented. They were so bad that the automobile 
driver at Flagstaff had been phoned to get us, as no one could be spared 
at Tuba to come to Marsh pass. Indian Agent Walter Runke was not ex- 
pected to live; Mrs Butler, the Missionary’s wife, was dying; nearly all the 
other employees were sick, and 59 Indian boys and 79 Indian girls at the 
school were down. As soon as we could get a lunch we took immediate 
charge, my wife taking charge of the girls’ dormitory and myself the boys’. 
I relieved a man whose whole family was down with the disease, and my wife 
relieved a sick matron who was taking care of sick children while suffering 
with a high fever. Twenty-three of my boys were frothing at the mouth, and 
some were delirious, one little fellow getting completely out of doors twice 
that first night. Added to my troubles was the fact that as every one was 
down with the disease, sanitary conditions had gotten \ery bad, as many of 
the children were wholly helpless, and added to this was the children’s oc- 
cupying different rooms on different floors, and the cooking establishment, 
where all the nourishment had to be obtained, was quite a distance away in 
another building. Not only that, but on account of the shortage of help I 
had to help carry the food to the sick in the girls’ dormitoiy, as well as look 
after the sick in my own. I blistered my feet by step climbing. Neither my- 
self nor my wife got the disease, and, luckily, too, Doctor Reynolds kept his 
health and was able to work almost day and night, w^hich he cheerfully and 
faithfully did. It might be well to add here that eveiy employee of the 
government at the school and agency did all that was in then pow’er, working 
even when sick to save the children. After something like a week other em- 
ployees began to convalesce, so they were able to relieve us some; and then 
help came from Flagstaff, which relieved us of the night work and some of 
the food carrying. In the meantime two of the girls died, both at night, and 
on account of the Navajos’ fear of death and the dead, w^e had to carry them 
out of the dormitory as soon as dead, with hghts darkened so the other pupils 
could not see what we were doing; otherwise we likely would have had a 
worse stampede than when a wolf gets into a chicken house. We also made 
the coffins and buried the pupils in the early hours of the morning, for the 
same reasons. The Indian children never knew that there had been a death 
among them till after they had convalesced. No Indian boy died at the 
school at the time, but one John Navajo has since died from complications 
due to the ‘‘flu.” Three white people also died in Tuba and vicinity. 

The Hopi village of Moencopi, two miles southeast of Tuba, has approxi- 
mately 300 inhabitants. Of these, 181 were sick at one time. Miss Elizabeth 
Ruth, one of my employees, an educated Moqui, was detailed to help take 
care of her people at Moencopi, aiding Mr. Cum, the day school teacher, and 
Mrs. Ruhl, the field matron. But unfortunately the field matron was already 
sick in bed when MisS Ruth got there, and three days later she also took down 
with the disease. Consequently Mr. Curn ivas overwhelmed with the task. 
At this critical time some well-meaning but misguided nurses came out from 
Flagstaff, and, not understanding the Indian character, got the village mad, so 
that the Indians refused to receive any attention from them or take any 
medicine administered by them, the medicine men and other dignitaries fol- 
lowing them around as they went about the village, forbidding the people to 
tAke their medicine. They apparently did not try to relieve the sick people 
in any other way. 
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The Flagstaff people giving up the task as hopeless and the help at the 
school being now able to control the situation there, I went to Mr. Runke and 
Doctor Reynolds and got permission to take over the work at Moencopi, 
where I was heroically aided by Mr Curn m every way possible. When I 
arrived at the village I found there were whole families who had not had a 
bit of cooked food for six days, and even eight days; one family of six had 
eaten only a half a melon in five days. Coming back to the agency, Doctor 
Reynolds and myself look the government auto and went into the hills to 
search for hoine sheep to kill, as the school was out of meat at the moment. 
We found some sheep, but as the shepherd was not the owner we could not 
purchase one, so we had to motor some five miles further to find the owner, a 
Hopi Indian. Getting the sheep, I piepared twenty gallons of soup in the 
school kitchen and iiroceeded to th(‘ village by auto with it. On taking the 
souj) to one of the houses where a lone widow and two children lived, the 
woman bui.^t into tears and said, “Is that for us‘^ How thankful I am, as my 
children have had nothing to eat for three days, and I was so sick I could not 
hold u]) my head.” The next morning one of these little children frequently 
ask(‘d his mothei when the good “American'’ was coming, and when I arrived 
he had hi.s face pressed against the pane, watching expectantly. Given food 
and reassured, but few refused to take medicine, and m a short time most all 
m the village had convalesced. Of the 300 who were sick only 16 died. 

Ihit dealing with the Navajo is quite different. He has never been under 
ver\' severe discipline of the government He is a nomad in the full sense of 
that word. He is like the Irishman’s flea; he is here to-day, but to-morrow 
where w’lll he be*^ Like the Arab, he mo\es about with his flock of sheep, 
goat.s, horses and a few cattle. He may be in a certain canyon to-day and 
miles from there' in another canyon to-morrow, as the scarcity of water and 
grass necessitates He has but little or no furniture, and but few traps of any 
sort In some places he may cultivate a little corn and raise a few melons, 
which IS about the extent of his farming. He has no permanent abode, and 
his shelter extends from a brush corral to a dirt-covered, cone-shaped hogan, 
which IS always destroyed when anj^ of its inmates die. Also, like the Arab, 
ho IS very independent by nature and wishes to be left alone. Moreover, his 
own medicine man ministers to his needs of medical attention and prepares 
him for the land of Indian bliss in the hereafter. 

As soon as the people of Moencopi began to convalesce Doctor Reynolds, 
Mr. Stewart and myself took the auto and went to find the Navajos. Reach- 
ing the settlement known as the “Fields” in Moencopi wash, we found it 
abandoned. We then followed the Navajos as far as Mohave, where the 
missionary told us they had all fled toward ‘Navajo mountain and Black 
mesa with their flocks at the breaking out of the disease in their camp. The 
next day Dr. Grady Shytles, a special government physician, arrived, and 
T>lans were at once perfected to visit every settlement on the reservation and 
establish nurse-medical service at each place, principally at Blue Canyon, 
Red Lake, Kaibito and Shanto. Also hearing that the disease had reached 
Marsh pass, my wife and myself returned, November 4, to that place, 
accompanied by both doctors. Arriving there we immediately turned the 
school into a hospital, which was soon filled with the sick, for people were 
sick and dying everywhere. Soon then nurses and other help was brought to 
us from the agency at Tuba, as dire necessity demanded. ^ 
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When the disease struck the Navajos they fled from the places where it 
appeared, often abandoning everything in their panic, even their sheep in one 
instance. One Indian man is also alleged to have abandoned his sick family, 
a wife and several children, to die of starv ation, and several families are said 
to have abandoned their sick members. The fatality of the disease was 
astounding. Whole families were wiped out, leaving their sheep wandering 
about over the hills to nin wild at the mercy of the coyotes Several related 
families living together all died but one twelve-year-old boy, who was found 
herding the combined flocks of sheep, and now it is said the agent at Ship- 
rock, under whose jurisdiction he belonged, is making efforts to have the boy 
inherit the combined flocks of sheep he sav ed from the wolves. At another 
place a family of eight were picking pinon nuts when the disease overtook 
them. When found later they were all lying dead around their wagon A 
Piute woman died, and the father and five children crossed the San Juan into 
the Navajo country with their sheep, when the^ were overtaken by the disease 
and died one by one along the trail, only one small boy surviving — so small 
that he could not tell what his parent’s name was. A Navajo by the name of 
Bill found him wandciing about aimlessly and took him to his hogan neai 
here. The sheep were probably all lost. The wife of an Indian by the name 
of Ralph gave birth to a baby girl while sick with the “flu ” Five days 
later it became evident that she would die from the effects of this disease and 
from blood poisoning. As soon as it was seen that she would'die, she and baby 
were at once abandoned. Later the baby was found by the agency party, and 
it and its mother, who was still alive, were brought to the hospital at the 
school, but the mother died that same evening, and the little one had been so 
starved that it succumbed two days later, though it was not sick with the 
“flu.” There are also other instances where the wife died and the hii.sband 
abandoned his children to jiensh by the dead mother In one case reported 
to the writer a husband abandoned his dead wife and several children, all of 
whom starved to death. Among Nav^ajos, if the mother dies the children are 
virtually orphans, though the father survives, as they are not considered his 
children but the children of the clan to which the mother belonged. More- 
over, h^ inherits none of his wife’s or his children’s property in case of their 
death, the same diverting to the clan of the wife. 

During the “flu” epidemic many dead were abandoned and left unburied. 
Others were left where they died, in the hogan, and were simply covered with 
a few shovelfuls of dirt right where they died The writer found such a burial 
in several hogans, and one in the only really well-constructed house of a 
Navajo he has seen on the reservation — a well-put-up stone structure. In 
their panic, after throwing some dirt over the corpse near the fireplace, where 
she had died, they fled and left the door open. Seeing me, they begged me to 
go and shut the door for them, which I did. Many dead were left unburied 
where not close to government employees, or trading posts. The Indians 
were so terribly afraid of the dead, or so weakened by the disease themselves, 
that they fled from the “death hogan,” begging the whites to bury their dead. 
If there were no whites in the vicinity they were left unburied. The writer 
helped bury three Indians that were found abandoned unburied. The Kayenta 
policeman was buried“ by a government party after he had been dead in an 
abandoned hogan eight days. Such were the terrible ravages of the disease. 
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It might be well to add here that the Navajo country contains 25,725 square 
miles, an area larger than Connecticut, Rhode Island, Massachusetts and New 
Hampshire combined; and for the purpose of administration is divided into 
the following reservations: Pueblo Bonito, San Juan, Navajo, Navajo Exten- 
sion, Western Navajo, and Hopi. The population is estimated at 30,000. It 
might further be added that this write-up extends to other reservations than 
the one to which the writer belongs as an employee. 

On November 5, in company with Mr. Clyde Caldwell and John Straus, 
the agency stockman, we skirted the east side of Black mesa for sick people. 
We buried three people, two of whom were abandoned dead that we found. 
Burying the Indians and looking after the wants of the sick brought night upon 
us on a road trail we had never seen before, and that with an auto. About 
7 p. m. we got a sick Indian and staited to the school hospital wtih him. After 
traveling about half an hour the lights on the auto burned out and we were 
left in absolute darkness. We then walked ahead to find the road, but missed 
it some place in the darkness, finally coming onto a corral It had been snow- 
ing and misting all afternoon, and, with a deathly sick man, we were in a 
horrible plight, as we could find no road leading from the corral. We got a 
fire for warmth and as a landmark, so we would not get lost from the auto 
while looking for the road We then made torches from cedar bark which we 
])ulled off of the poles of the corral. With these we circled the corral till we 
found the road, which was about half a mile to the westward Then by riding 
on the running board and holding the torches in front of the auto we finally 
reached the school with the patient 

The next morning one of our patients died. Up to this time I had had the 
patients pnly in the boys’ dormitory Upon hearing the death wail I rushed 
into this dormitory. Pandemonium had already taken possession of the sick 
there before I arrn'cd With wild eves they were starting to leave the “place 
of the dead”, even a sick man w^ho could scarcely hold his head up the evening 
before was out of bed, trembling from head to foot. Aided by Mr. Caldwell 
and Mr George M. Post, I got them from the room into the girls’ dormitory. 
But that afternoon an old medicine man sent them word that they would all 
die if they stayed there, so one by one they were all taken aw^ay by their rela- 
tives. In two days, however, I had the dormitories filled again, finally getting 
all the old patients back. 

The man who died we wrapjied in a red blanket. We had no lumber to 
make coffins with, as we were approximately 200 miles from the railroad. 
With him we started the Kayenta graveyard. As time went on more died 
and were similarly buried, nine of the hospital patients dying Remembering 
our first experience, when one got dangerously sick we separated him from the 
others, placing him in the boys’ dormitory; and when one died we buried him 
at night, so as not to arouse the superstition of the Indians any more than 
necessary against the “place of the dead,” as they began to call the school 
plant. In all, four men, two women and three children died at the school 
hospital. 

When sick the Navajos think one should be fed much — at least much meat. 
If he cannot eat it ia expected he will die. Stuffing in sickness is common, 
and often is the cause of much trouble and not a few deaths. Mr. Greene, 
who had charge of the medical work at Kaibito during the “flu” epidemic, 
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told the writer that he knew of cases where the sick one was too weak and 
sick to eat, in which case the well ones made meat balls about the size of 
one’s thumb and forced them down the patient till he was ^^full up to his 
chin.” Such stuffed patients usually died. When sick the Indians also often 
give the patient the juice of the Arizona jimpson. This makes the pulse run 
high and causes delirium, and usually is administered as a last resort. It is 
reported that it was much used in doctoring the “flu 

In doctoring for the “flu” at Kaibito the Indians killed horses and made 
horse-tail soup as a lemedy to cure the sick, which, by the wav, was a good 
thing, as it helped get rid of some of the worthless pomes. The mam remedy, 
however, was the powow Yavapai ceremonies, accompanied by elaborate sand 
paintings. The paintings, usually made m circular form, are drawn in a 
hogan, all the household but the patient being moved out, usually to a brush- 
corral wind protection. The drawing is then made around the central fire, 
usually in concentric bands, whose separating rings are usually rainbows. The 
figures of human-mythical beings, called “chindes,” are the cnide figures of the 
mterband spaces Each medicine man seems to have his own system of 
drawings, though, on the w^hole, they are very similar. The drawing must be 
made and used the same sun. When completed, the nude patient is daubed all 
over with a medical concoction of charcoal and other medicinal ingredients of 
the Navajo. He is then placed either on or near the drawing. At one which 
the writer visited the patient was placed just to the west of it ; m another he 
was sitting on the. central figure. Then elaborate singing and praying fol- 
lows, the praying sounding much like Catholic people saying the rosary. The 
medicine man’s part, on account of its repetition, resembles the Jewish prayer, 
“Our Father Abraham, Isaac, Jacob,” etc. As a faith cure this is a good 
remedy, but it will not cure the “flu.’ This failing, the final and last remedy 
was a massaging, contorting process. As the disease usually terminated in 
pneumonia, and consequently the lungs were tight, the medicine man jumped 
on the afflicted parts to loosen them up. The result can be imagined. The 
special physician came upon a medicine man doctoring an Indian by the 
name of Gladhand by this process, with dire results to the Indian medicine 
man before the doctor got his ire soothed. 

Below is a list of the Indians who have died of the “flu” within a radius of 
twenty-five miles of the Marsh Pass boarding school. 

Clazien Begay, male, age, 45, widower 

Eshm Sosies’ wife, age, 30 Four children, ages, 9 yeais, 4 years, 2 >ears, 6 months. 
Husband survived » 

Waie; male; age, 30 

Asthon Elseeaee; female; age, 40 One child; age, 14 year's 

Aosteon Ganeten Begay, male; age, 12 
Aosteon Ganeten Begay, male, age, 8 

Nelthinie Begay , male , age, 4-. 

Nelthinie Begay, male; age« 5 days. 

Kay Bitse; female; age, 42. Five children; ages, 18, 10, 34, 12 and 7 years 

Asthon Hunnagonic Begay; male; age, 16. 

Glad Hand, nmie; age, 26 

, 1. This medicine is also given to persons when going into a trance. It makes them “see 

things.** It 18 reported that one tinq^ here at Kayenta a certain Indian stole some property. 
The medicine man went into a trance while under the influence of this weed, and coming out 
of the trance state he prophesied (toUl) who had the goods, and it was alleged that the prop- 
erty was at once returned. The juice of this plant is used in many medicine ceremonies. 
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Tom Holidays wife agt, 50 Husband survived 

Tom Holidays daughter- m-lnw age, 20 One child, age, 2 years Husband survived 

lorn Holidays daughter-m-law age, 18 One child, age, 10 days Husband survived 

Hosttii las, male agt, 18 Ihree children, ages, 2 yeais, 1 year, 10 days Two wives 
smv ivetl 

Dotrii B( tfioil inuh age, 17 Iwo childien agts, 3 ytars, 3 montlis Wife survived 
razhii male ag« , li luo childnn agjs, 3 yeais, 1 >car Wife suivived 
Aiskinninee B<g funale ugi , 35 Thin childnn ages, 10, 7 and 5 ytais Husband 
sin v i\ ed 

Bflin 1 hi nun Big', fi ui (hildnn ind gi iiuKi n < ni vtai old 

sayitsissy Btgay mah ngi, 12 

lokhatoJiK m ik ag« , 

loll bar one Bitsill> inilt, ngi , 1(> 

rokhaconit motlni ig , oO 

lokhironii grandmotlui agi , 70 

loklnnome si^tr i ag , 10 Husband sinvivid 

Ninkn Btgav mak ag*., 2> luo ihikinn ig > i lud i jtirs 

Niakai Btga\ s wifi ug< , 2 > 

\o(kn Btgav s dauglilti ag 7 

Vsthon R hstitr s vvik agi 24 Ivvo chiklnn jgts 4 md i vtii«, Husband survived 
\sthon Hthstitrs tlaugliti i age, 10 dijs 

Pdhu Bit'.t ftinil ig 40 lout thtldnn ig s 14 jtats " vtars i jtais, 0 months 

Husband siuvived 

Kitsu Pu Btgav son ig , i 
rSedtJtloit Ik donv male tgt 1> 

Ntdocloie Bidonv t hild 
Ntdocloa Bidonj s tlukl 
NtdodoK Bedon> s thild 
\tdiMlou Btilonv s daughtii s tlukl 
Otizv C lizhtn daught i igi tjs 

C)ti7v Oizlu n s daughtu igt !> 

Otizv Clzhtiis daughtti ig 10 

\ot< In \li7 female ag 18 

h IK higie s son agi , 4 

Buchigit s daughtti ugi (> mtaiths 

Btim Clizhnimt Bitis thild malt agt, 18 

B( Im Clizhiiiiiit Bills thild ftmale agt, 12 

Btlin dizlminie Bttis thild It mak agt, 10 

Btlm Clizhninie Beti s thild agt, 0 months 

Belli! Cli/hninie Beti s bi others vvifes daughtti age, 8 

\adtlgooils child femalt age, 0 

Hasten Yazzies brothers two childien 

Ason htellie s child male agt, > 

Ltonaid Thomas wife ngt, 20 
Leoiiaitl Thoina s daught ei 
Itonard Thomas daughtti 
Iwt oiiartl Thomas son 
J^eonaid Thomas’ wife s sister 

Hosteen Betsisie Betse female agt, 35 One tlukl age, 15 days Husband survnetl 

Hosteen Betsisie Betse a daughter, age, 18 

Hosteen Betsisie Betse "s daughter, age, 12 

Hosteen Betsisie Betse s son age, 10 

Hosteen Betsisie Betse's (vvift) age, 30 

Hostt en Betsisie Betse s daughter , age, 9 

Hosteen Betsisie Betse s son age, 7 

Hosteen Betsisie Betse s daughter , age, 5 

Adakie Bidony, male, age, 25 

Adakie Bitse, female, age, 15 

Hosteen Doctm Betsoie, female; age, 3 

Hosteen Clee Betatus, female; age, 8 

Ason CliBBie Betsoie, male, age, 6 months 

Asthon Huddledruteg Begav, male, age, SO Wife survived 

John Nex Hootome , Begay , male, age, 45 



138 


Kansas Academy^ of Science. 


John Nez Hootonie Begay’s child; female, age, 34. 

John Nez Hootonie Begay, male, age, 30 Wife survived 
John Nez Hootonie Begay’s nephew; male; age, 18. 

Dura Clizhen; male; age, 35. Four children, ages, 15, 12, 10 and 5 years Wife sui- 
Mved. 

Dura Clizhen’s biother, male; age, 26 One child Wife suivived 
Nokai Denas; four children. 

Hosteen So Bitse, female; age, 4 
Dayteen Bitsoie’s bov, age, 18 
Davteen Bitsoie’s girl , age, 9 
Dayteen Biisoie’s boy, age, 8. 

Dayteen Bitsoie’s child, age, 6 months 
Eshin Sosie Bitse, female, age, 6 months 
Dogi Yazzie, male, age, 20. 

Dogi Yazzie’s wife 

Dogi Yazzie’s child, age, 18 months 

Dogi Bitdaizy , female , age, .SO 

Dogi Bitdaizy ’s husband 

Dogi Bitdaizy’s child, age, 7 

Dogi Bitdaizv’s child , age, 5 

Dogi Bitdaizy’s child , age, 3. 

John Nez Hoolonie Benullie; age, unknown 
Belin Cizhm Beti Bitse, female, age, 10 
Hosteen Yazzie Bitsillj’s child, age, unkiunvn 
.‘8imlie Bidonev ’s gianddaughtei 
Tom Holliday’s son, age, 22. 

Tom Holliday’s second wife, age, 5.") » 

Hosteen Chee Bit see 
Jah Nez Holoeice Begay 
.Tah Nez Holoeice Begay, lelatne 
Crank’s son, male, age, 21 
Smiilie Bidonnv , mule, age, 50 
Maud, a school giil, age, 1G 

Five Piiites were also found dead on the trail between here and the San 
Juan river I had them buried by the two Mormon men who disco\ered them. 


Some Suggestions on Climate. 

Alhi-'ut B Rlaoan 

In Augiibt, 1913, while I w^as Indian agent at Xett Lake, Minn., I \ iMted 
my mother at Frcdonia, Kan , and found the whole oountry burning up with 
drouth and scorching sun At the same time the newspapers at Duluth, 
Minn., were printing headhne.s, “Its Cool at Duluth.” Moreover, m northern 
Minnesota it was raining nearly every day. Last winter (1917-’18) the east- 
ern part of the United States to some distance west of the Mississippi river 
was snowed under and experienced the worst winter in years, while at the 
same time the western United States, the Rocky Mountains and the plains 
had scarcely any winter, the lightest m many years. This winter (1918-’19) 
the Rocky Mountains and the plains have the severest winter in years and 
the East hardly any winter at all. Congressman C. H. Miller writes me that 
Minnesota has a “banana” winter, it is so warm. 

It would seem that wherever the cold wave first strikes in the early winter 
sufficiently to cause a heavy blanket of snow to fall, a cold area is there 
generated, and as cold, Idee anything else, tends to perpetuate itself, the ac- 
cumulation of cold and consequent snow continues in that area till the re- 
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turn of the spring and summer sun effaces it. Furthermore, the rushing of 
the colder air to this region leaves the warmer air to occupy the other adja- 
cent regions. In summer it would seem that the excessive heating of certain 
areas acts in a similar manner. It would also seem that cloudy weather, con- 
trary to the general belief, perpetuates cold, at least in mountain regions. 
For instance, m clear years it is not cold ih the Navajo country. This win- 
ter, a very cloudy one, the mercury has gone as low as 35 degrees below zero. 
Also m the cloudy, rainy Olympic country of Washington there are exten- 
sive glaciers, though the mountains, even in highest points, do not exceed 
8,000 feet in elevation; while mountains in the drier regions of Washington, 
Idaho and Montana in the same latitude, though of practically the same 
elevation, possess no glaciAr fields. It appears that if there was no more pre- 
cipitation in western Washington than there is in, say, Arizona, the glaciers 
of the Olympic mountains would not exist 

The writer hopes that others who have better facllltle.^ for obser\ ation will 
look further into this .subject. 


Scientific Measurement of the Achievements of Pupils. 

F J Kkli.y, Dean School of E<lucation, Unnersity of Kunsa'^ 

Advancement of anv science depends primarily upon the accuracy with 
which the materials entering into that science can be measured. Until edu- 
cation can measure its i>roducts more accuratelv than it yet does, the claim 
that education is a scnaice will not be generallv allowed. It is the piirjiosc of 
this paper to indicate some of the steps which have been taken to make pos- 
sible a more accurate measinement of pupils’ achievements. 

Before telhng ol those lecent efforts in deriving more accurate measures 
we must .sot forth (luantitatn elv the extent of inaccuracv which prevails in 
our ordinary measiiios of educational jirodiicts We are constantly measuring 
the re.sults of mstiuction. Examinations have been a part of school pro- 
ct'dures over since schools existtal. On the basis of these examinations honors 
are awarded, pupils are encouraged to think that they are brilliant, or dis- 
couiaged to think that they are stupid. Civil-service positions are awarded; 
teachem are granted certificates to teach; in fact, very much of our social 
structure rests ujiGn examinations, which are the present-day measures of 
achievement. How reliable or unreliable these measures are is not generally 
known among people, even those engaged in educational work. There is 
just a sort of vague feeling that they are not a very satisfactory means of de- 
termining achievement 

The three most tyiucal studies revealing the extent of the reliability of 
the examination paper as a measure are (1) that of F. Y Edgeworth, professor 
of political economy in the University of Oxford; (2) those of Starch and 
Elliott, of the University of Wisconsin; and (3) that of the writer. Professor 
Edgeworth raised the question of the validity of the civil-serv'ice examinations 
in England, and in order to measure the reliability of the ratings upon the 
civil-service examination papers he sent facsimile reproductions of one of the 
examination papers to a group of twenty-eight head masters of the schools 
from whom examiners were chosen. Any one of the twenty-eight head mafih 
ters was admitted by the civil-service commission to be competent to rate 
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the paper, and might have been chosen as the one to rate the papers used by 
the commission in selecting civil-service candidates. These twenty-eight ex- 
aminers marked this paper from 45 to 100, seven of them marking it 72.5 or 
below and seven others marking it 85 or above. With this as a beginning, 
Professor Edgeworth made a very extended study of civil-service examina- 
tions, and gave as his conclusion the following : 'T find the element of chance 
in these public examinations to be such that only a fraQtion, from one-third 
to two-thirds, of the successful candidates can be regarded as quite safe — 
above the danger of coming out unsuccessful if a diffcient set of equally 
competent judges had happened to be appointed.” 

Starch and Elliott, m the University of Wisconsin, sent out facsimile re- 
productions of an English examination paper and of a geometiy examination 
paper to the heads of English and mathematics depaitments, respectively, of 
the high schools of the North Central Association of Colleges and Secondary 
Schools. These schools represent the highest type of schools in the whole 
upper Mississippi valley and these department heads are peroons who have 
been long in the ser\ice and have had a chance to discover the standards 
which prevail in examination papers m their depaitiru'nts The English 
paper was rated by 142 English teachers and the geometry pa]ici was rated 
by 116 mathematics teachers. Of these 142 English teachers 91 were m 
schools where 75 was the pass mark, and the median mark given by these 
teachers was 88 3, with a median deviation of 4 5 points. The other 51 teach- 
ers were in schools using 70 as a pass mark, and thev gave a^ median mark 
of 87.2, with a median deviation of 4.2 points The 116 mathematics teach- 
ers gave to the geometry paper a median mark of 70, with a median devia- 
tion of 7.5 points. Some of the teachers marked the English paper below’ 
65, while a goodly proportion of them marked it above 90; 37 of the 116 
mathematics teachers marked the geometry paper below 65, wdiile 9 of them 
marked it above 85 This means that in the case of the English paper there 
is one chance m four that the mark would be changed by as much as 8.3 
points when taken from the head of one English department to the head of 
another English department in these North Central Association schools, 
whereas there is one chance in four that the geometry paper would be changed 
by 15 points if it were taken from the head of one mathematics department 
to the head of another mathematics department for rating. 

Such data as the foregoing are accumulating ver>’ rapidly. The writer un- 
dertook a few years ago to gather much more extensive data upon the subject 
of the extent of disagreement in values assigned to examination papers by 
two presumably competent judges. New York state has had a system of 
regents^ examinations for more than thirty years. These examinations have 
been used during all this time as the basis for promotion in all the accredited 
high schools of the state. They were formerly given annually, and have for 
many years past been given semiannually under the direction of the teachers 
of the high schools, and the papers have been rated first by the teachers and 
then by the group of examiners employed by the regents. Because of the 
long standing of this system it appears that if persons can come to an agree- 
ment as to the value of an examination paper, such agreement should have 
been reached in New York state. In 1914 I studied the markings given, 
*fi«t by teachers and second by the regents' examiners, to all the regents' ex- 
amination papers written in the high schools of New York in the year 1912. 
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This gave a total of 392,352 jDapers. Of these papers 18.5 per cent were 
marked failed by the teachers. When the papers which were marked passed 
by the teachers were sent in to the regents an additional 15.7 per cent of these 
were marked failed by the regents’ examiners. It will appear from this, in 
the first place, that the disagreement between the teachers and the regents 
as to what constitutes a passing paper is very marked. In some of the sub- 
jects the percentage failed by the regents of those passed by teachers was 
much higher than 15 7 per cent. For example, of all the mathematics papers, 
25.7 per cent of those passed by the teachers were marked failed by the regents. 
In commercial subjects 20.9 per cent of those passed by teachers were failed 
by the regents The distribution of the teachers’ ratings upon those papers 
which the regents subsequently marked failed is even more illuminating. 
Although the })assed mark used by teachers and regents is 60 in New York 
state, 6.4 per cent of all the papers* which the regents subsequently failed 
were marked 79 or better by the teachers. 

Turning now to those papers which both the teachers and the regents al- 
lowed to pass, it is interesting to note the range of difference between the 
mark given a paper by the teacher and the mark given the same paper by 
the regents. Of all the papers marked 75 by the teachers only 7.48 per cent 
were given the same mark by the regents; 25 per cent of the papers marked 
75 by the teacher were increased one point or more by the regents; 25 per cent 
were decreased seven points or less. It appears, therefore, that there is one 
chance in four that a paper marked 75 by the teacher will be marked as low 
as 68 or lower by the regents When this is considered in connection with the 
rather narrow range in which marks he (less than 25 per cent of the marks 
being above 74 on all the papers), the significance of this disagreement 
becomes apparent. 

No more details of this study need be given in such a paper as this. If 
physicians had no better means to determine temperature and measure re- 
sults of their prescriptions than we are using m education to measure the 
results of our practices, we would hesitate to call medicine a science. If 
pharmacists could not agree better on the measures of their drugs, if engineers 
could not agree better on the measures of their electric currents, we would 
cease to have much confidence in the science of pharmacy or m the science 
of engineering. It is because of its bearing upon this very fundamental prob- 
lem that I am keenly interested in the development of more scientific measures 
of educational products. 

In the more progressive educational circles more accurate measures in 
certain school subjects are now available. In the fundamentals in arithmetic, 
for example, the Courtis tests are used very widely to measure the degree 
of skill which children possess in the abilities of addition, subtraction, multi- 
plication and division. 

By means of these tests, given and -scored according to directions, it is 
possible to determine the relative standing of individual children or groups 
of children in these fundamentals. As a matter of fact, these tests have been 
given sufficiently widely so that it is possible to compare th^ achievement® of 
children in cities of the first class with children in cities of the second clasli 
and cities of the third class and in rural schools in these important fund^-^ 
mental operations. It is also possible to measure the increase in achievement 
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which children make in these fundamentals under the instruction of a given 
teacher, and thus measure the teacher’s efficiency in this line with almost 
entire accuracy. 

In the same fashion progressive schools now define achievement m pen- 
manship according to the comparison of the child’s writing with certain sam- 
ples whose excellence has been determined by a large number of competent 
judges. Thus when a child is able to write so as to achieve a mark of 50 
by the Kansas City scale and another child is able to write so as to achieve 
a mark of 60 by the same scale, we are reasonably certain that the second 
child writes about as much better than the first child as sample dO is better 
than sample 50 on the scale. We can by means of the scale measure the im- 
provement of children’s writing under certain methods of teaching penmanship. 
We can measure the success of the teacher by determining how much progress 
her children make m penmanship under her instruction. We know from wide 
use of the scale how much progress children on the average make in each grade, 
and we can compare the achievement of a given teacher with average achieve- 
ment of teachers in a like grade 

There arc also tests which may be applied to measure efficiency in oral 
reading and efficiency m silent reading In the former the score will indicate 
whether the reader is poor in pronunciation, poor m expression or poor in 
his knowledge of words. In silent reading separate measures are taken of 
the imderstanding of the printed paragraph and of the speed with which a 
child reads. All of these tests are so devised that there is little or no difference 
in rating by several judges of the same examination paper. When we find, as 
we have found, for example, that low^a children, on the w’holo, read better 
than Kansas children to an average extent of 10 per cent of the number of 
words per minute which can be read with complete understanding, it is a 
significant discovery, and it has been used as a ba^^is for the demand that 
Kansas children be allowed to have in their public-school work more than 
one reader per year. By being able to make all of these comparisons, from 
child to child or group to group, we are able to measure the efficiency of 
certain practices in elementary education. 

I do not assume that you are interested in the details of these tests and 
scales now being devised. You are interested in the effort being made by men 
in education to derive such standard definitions of achievement as will enable 
us to build a science to replace the guesswork of former days. Suffice it to 
say that practically all leading cities in the country are now employing direc- 
tors of educational tests, whose business it is to interpret the materials and 
methods employed by the teachers in terms of these more scientific defini- 
tions of achievement. 

The tests which I have mentioned refer only to the tool subjects, supposed 
to be mastered in the elementary school. When it comes to information sub- 
jects, such as relate to vocational courses, or even to a good deal of the work 
in the academic departments of high school and college, the development 
has been even more slow. It is certainly true, however, that definitions of 
units in both high school and college must be clarified before we can hope 
for recognition. 
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Studies of Insects Associated with the American Mistletoe. 

Elbert 8. Tucker 

INTRODUCTION. 

By the name “American mistletoe” the species Phoradcndron flavescens 
Nuttall is meant, and of this peculiar aboreal shrub several varieties are de- 
scribed by botanists. The plant thrives most exuberantly throughout the 
South and the Pacific coast region of the United States. On account of its 
near relationship to the renowned European mistletoe or “Wood of the Holy 
Cross,” Viscurn album L., the American countertype has inherited the popular 
traditional attnbutes of that symbol of veneration. Its use for festival adorn- 
ments at Christmastide has consequently earned for it the standing of a 
marketable product during this season of celebration. 

But little repute is now accorded it for medicinal virtues While it is not 
considered to possess anj" special ment for healing properties, yet in winter 
when succulent herbs are scarce or lacking it affords a substitution which 
country folks often resort to, and thus utilize the shoots m order to make a 
vegetable lotion for the remedial treatment of scalds or wounds. The desired 
extract IS prepared by boiling the leaves and stems together in water. In its 
green state it is also esteemed as a food tonic for live stock, especially cows 
and mares directly after one or the other has given birth, as the case may be, 
either to a calf or a colt. Such usages, however, are not thought to be in com- 
mon vogue outside of certain sectional bounds. 

Owing to its parasitic nature m growing upon live timber, it has come to be 
regarded in some localities of Texas, Louisiana, Mississippi and Tennessee as a 
serious detriment to the perfection and vitality of shade trees in particular. 
The results of investigations of its injuries to such growth, embracing an ac- 
count of its life history and the practical methods for its suppression, have 
been published under the title of “The Mistletoe Pest in the Southwest,” by 
Prof. W. L. Bray.i 

Not much contemplation has heretofore been devoted to the insects which 
normally inhabit or otherwise visit any of the various mistletoes. Of most im- 
portance in respect to the advances that have been achieved in this direction, 
aside from the incidental contributions by Prof. T. D. A Cockerell in dealing 
with the Coccidae, is the pertinent treatise by Mr. E. A. Schwarz .2 The study 
of mistletoe insects is not only interesting for the sake of the romantic fame 
of the floral stock itself, biit it offers unquestionable possibilities for new 
scientific revelations. Even though the pursuit has from time to time in the 
past led to .the detection of valid species of Hexapoda which had formerly 
been unknown, the range of endeavor is by no means fully covered. Taking 
the substance of the present report into consideration, the progress so far at- 
tained in the quest has reached the point where it now tenders a basic list of 
the attendant fauna and a fair knowledge of the habits of the latter in con- 
junction. That the American mistletoe should be invested with a singular but 
yet potent aptitude as a host plant from an entomological standpoint first 

1 . U. S. Dept. Agric., Bu. Plant Ind., Bui. 166; 1010. 

a. See Bibliography for each author. 
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came to the writer’s notice by accident. This matter primarily appertained 
to a rare weevil concerning which the following details of inquiry have been 
recorded. 

THE WINTER MISTLETOE WEEVIL. 

(Smicraulaz tuherculatm Pierce.) 

While making a bhort trip into the country near Plano, Tex , on December 
12, 1908, the writer took advantage of an opportunity to obtain some mistletoe 
for Christmas decorations. Accordingly, after collecting several bunches of 
Phoradendron flavescens from hackberry trees, the pick of them was earned 
to JDallas and hung around the rooms of the house then occupied as living 
quarters. About ten days later, on being seated at dinner, attention happened 
to be drawn to a small weevil crawling on the tablecloth. Its strange presence 
excited surprise, and it was therefore immediately captured for closer scrutiny. 
Within a few more days the appearance of a tiny winged wasp in a similar 
manner again caused wonderment as to the source of this suspectedly hostile 
interloper, and correspondingly revived the problem bearing on the obtrusion 
of the former visitant. In pondering over the circumstances m search of a 
clue, the idea was suddenly conceived that both of the bodies had dropped 
down from some sprigs of mistletoe which festooned an electric chandelier, 
this fixture being suspended from the ceiling right above the table. 

Suspicion was thus directed to the plants as having harbored these guests. 
At this time the branches had become much dried and shriveled, and, more- 
over, since Christmas day had passed for the year, they conferred no further 
commemorative attraction. All of them were promptly removed and placed in 
a breeding box belonging in an outdoor inseqtary. They forthwith furnished 
proof of infestation by producing different parasitic imagoes at intervals dur- 
ing the subsequent month of January, 1909, although no additional weevil 
emerged. 

By reason of its odd figure and intimation of having bred in the mistletoe, 
the weevil already in hand was expeditiously forwarded to Mr. W. D. Pierce, 
in Washington, D. C., for identification. He reported that it was' the second 
cognitive example of his genus and species, Smicraulax tuherculatm, just pre- 
viously defined in his paper, “Descriptions of New Curculionid Beetles of the 
Tribe Anthonomini.”^ Nothing more then chanced to be learned about it 
than that “the type specimen was collected by Mr. E. A. Schwarz on black 
persimmon,” at San Diego, Tex. Mr. Pierce urged that observations regarding 
it be followed up. 

In the acquisition of parasites the first subject, 'which was caught by luck, 
agreed with authentically named representatives of Catolaccm incertm Ashm. 
Likewise, by comparison, the others appearing in January proved to be a 
female Cerambycohim cyaniceps Ashm., a male and a female Eurytoma iylo^ 
dermatis Ashm., and a male Bracon mellitor Say. Furthermore, two dead 
males of Catolaccm hunteri Cwfd. were taken on March 12 at the final in- 
spection of the material. Since all of these agents were known to attack the 
Immature stages of the cotton boll weevil, Anthonomm grandis Boh,, their 
possible connection with Smicraulax tuherculatm Pierce introduced an as- 
tonishing exigent phase, in which the latter seemed to fill a very important 
position as winter cohost for the parasites. 

8. Proc. U, S. Nat. Mus., vol. 84, 1908, pp. 178, 174. 
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Such relations in fact were shortly established by conclusive evidence. 
Their disclosure consequently extended the scope of an investigation then be- 
ing centered upon the parasitical control of the boll weevil. Previous to this 
discovery not very many native Rhynchophora which foster the parasites that 
also prey upon the boll weevil had been found to breed with any degree of 
activity through winter. In the present case the hiemal concurrence of the 
development of Smicraulax tuber culatus with the vigorous growing and fruit- 
ing term of the host plant placed the tenant in the rather unique role of an 
intermediary capable of sustaining several kinds of parasites through a crucial 
period of the year. Under other conditions generally prevailing these sal- 
vagers instinctively enter into hibernation on the approach of cold weather 
and pass the winter in torpid inanimation. Moreover, as Smicraulax tuber- 
culatus is structurally allied to the cotton pest, it should be expected quite 
naturally to attract parasites that e\ ince a preference for members of the tribe 
Anthonomini. 

During another tnj) to Plano, on February 12, 1909, a second supply of 
Phoradendron flavescens was secured from like trees in the same vicinity 
where the first collection had been made in the preceding December. These 
branches uniformly answered to the varietal name of villosum Eng., this dis- 
crimination being ascertained next day by reference to botanical literature. 
Then, on slitting open some of the joints, a number of diminutive larvae ex- 
hibiting all the characteristics of a weevil grub were exposed to view, mainly 
within the terminal stems. They were concordantly judged to be the young of 
the eagerly sought weevil. With the removal of eight subjects for preserva- 
tion, three dead ones were included. The mortality among them was be- 
lieved to have been due to a hard freeze brought on by a recent spell of low 
temperatures. 

Most of the infested sprigs had an unhealthy look On one branch all the 
leaves had turned brown No swelling, however, appeared on any part that 
had suffered impairment. These stems seldom measured less than 2 mm m 
diameter, but occasionally the work of a grub was noted m twigs nearly 5 mm. 
thick. At divers places on the bark a slight nick showed where an incision 
had obviously been effected, either for oviposition or food alone. From the 
majority of these dints a thin discolored streak was traced diagonally into the 
heart of tho stem. Here a single laiwa was commonly descried inside of a 
gallery or cell. In many instances the separate burrows ran almost through 
the entire length of a scanty joint, but ordinarily they were much shorter, 
sometimes being nothing more than a mere hollow space. Where an exit hole 
had been cut out from a tunnel, the perforation usually opened on or was close 
to a nodular dilation. 

The body color of the larvae was perceived to impart a faint yellowish tint 
to the skin, but the pallor set off the brown head shield and black mouth parts 
m strong contrast. Those selections of the progeny that seemed to be full 
grown had a linear extension of about 2 mm. One male chalcidoid, so far re- 
maining undetermined, issued on March 24 from the shoots which were held 
m reserve, but no complemental realization attended this breeding test. 

Mr. Pierce himself joined the writer on an excursion for the third lot of 
mistletoe. These plants were picked from oak trees, Quercus schneckii Britt., 
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near Dallas, Tex., on March 6. This stock yielded the positive results which 
fuHy confirmed our assumptions regarding the generative activities and in- 
fiuential sphere of Smicraulax tuherculatua, and besides pointed out the asso- 
ciation of another weevil, Pandeleteiua cinereus Horn. Notes on the latter 
species and also the other kinds of insects that were collected in the prosecu- 
tion of this and the succeeding explorations, taking the enemies as acquired 
with their hosts, are presented farther ahead in systematic order. 

Needless to say almost, the substantial returns as derived from this ac- 
cession were very gratifying. Those features that applied to the main propo- 
sition now in hand were brought out by the following ascertainments. A 
teneral adult of Smicraulax tuherculatua, the first exemplar of its sort that 
happened to be espied in situ, was abstracted from its tiny den in a twig and 
saved for later mounting. The betraying scars on the surface of the woody 
growth as well as the inner cavities were more frequently located at inter- 
mediate distances along the stems than near their junctures. Many of the 
excavations had already been vacated, yet the freshly bored outlets denoted 
that the onginative inmates had but lately gained their freedom. Neverthe- 
less, a proportion of the brood hngered behind. One joint alone still retained 
not only a larva, but also a pupa. Though a solid partition had separated 
them, both were parasitized ahke. This proximity of the two stages comprised 
the sole exception wherein more than a single form of th^ weevil were found 
to occupy an identical section of any offshoot. The sickly yellow tinge of 
this piece testified to the seventy of the internal depredations. 

Although the tentative diagnosis was limited to just a few sample branches, 
this appraisement, however, took twenty-two exemphfications of the weevil 
into account. The conditional findings m these respects are siimmanzed here- 
with: 

Stages alive, unaffected <> = o Iqimp and l teneral adult 

Stage's alive, parasitized . . 8 =: 7 laivse and 1 pupa. 

Stages dead, due to parasites 2 = 2 larvae (1 with grub and 1 with pupa of 

Catolaicus sp.) 

Stages dead, charged to cold 6 = 6 larvao. 

For parasitism the inhibitive rating was 45.4 per cent, for fatality attrib- 
uted to cold, 273 per cent. These factors, therefore, gave a total mortality of 
72.7 per cent, prospectively involving the doom of the eight forms still with- 
standing the grasps of their deadly foes. 

Four of the immical dependents matured in isolation, producing a male and 
a female chalcidoid on March 30 and likewise another pair on April 3. Their 
specific identities have not yet been conclusively determined, but a couple 
of them were justifiably referred to the genus Catolaccus on the strength of 
their formative distinctions. From the bulk of the sprigs that had been kept 
under watch two collateral members of the same class perfected their emer- 
gencies on April 2, and again five others, consisting of three males and two 
females, were secured on April 6. The cages also contained three adtilt wee- 
vils on the latter date, and solitary individuals were afterwards entrapped 
on April 19 and 29, and lastly on May 3. 

Even with these few specimens, the outcome was especially appreciated for 
the reason that it gave tangible results, notwithstanding the handicaps which 
attended the test. The drying and shriveling of the branches shortly after 
they had been stored away, despite their placement on a bed of moist sand. 
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plainly imposed a check upon the progress of the indwelling forms to a large 
extent, and thus curtailed their ultimate attainments. 

At the next trial an attempt was made to overcome the latter difficulty by 
inclosing the fresh plants in a tight receptacle that conserved the moisture, 
but this procedure soon had to be abandoned owing to the formation of mold 
on the stems and leaves. This new supply of shoots was gathered on April 
7 from the same oak trees as before. Two live weevils, the only free ones 
ever bagged on a visit to the field in person, were, by good fortune, sifted out 
from the mass of twigs and litter prior to the transference of the suitable por- 
tions into the repository. 

As in the other cases, a part of the material was first sectioned in order to 
ascertain if the degree of infection would warrant the consignment of the 
greater quantity. On arriving at a favorable decision to this effect, the re- 
maining stock was then utilized for the experiment. At its termination these 
jiieces were also slit into bits and carefully inspected. In consequence the 
dissections at the start, together with those at the finish, brought to light 
four extra imagoes reposing in as many joints. Two of these examples, how- 
ever, failed to manifest any animation, yet, quecrly enough, one was lodged 
headforemost within the orifice at the outer end of its passage that had been 
made ready for its egress. The cause of its death on the verge of release 
could not be sohed. Of the thirteen larvae which were scattermgly located 
all proved to be dead, although only two of them had been assailed by para- 
sites. 

Quite a number of empty chambers were laid open m the* same manner, 
and these decisively attested to an early liberation of adults in nature. 
Owing to the fact that nearly every mine had been driven full agamst or 
even into a junctional knob, this phase set them off at a variance with the 
precedent definements m regard to construction. Escape therefrom was nec- 
essarily achieved through a transv'erse penetration leading from the mam re- 
cess to the exterior, thereby forming the outlet which has been alluded to be- 
fore. As might be presumed, this aperature was drilled to the circumferential 
size of a mature weevil, and as well marked the region of the destructive 
operations of the insect when in the larv^al stage. In reality the two borings 
usually conjoined at a point close to the terminal limits of the inner one, 
and thus abutted upon a node m nearly equal juxtaposition. 

The late punctures in the bark were found to have been inflicted rather 
indiscriminateb^ on diverse sides of the stems. Altogether sixty-four resultant 
scars were counted, each flaw being barely distinguished by its indenture. 
Still, on parting their tissues, no egg could be discerned m any of the lesions. 
Those pits in which the deposition of ova and the sequential hatching of the 
latter had been ' consummated beyond all question of doubt were readily 
differentiated from the others whovse perpetrations implicated no further 
design than that of feeding by the parent weevils. As a matter of fact, the 
distinctive sign of embryonic culmination consisted of a morbid discolor- 
ment of the woody fibers beneath the cleft m the integument wherever the 
event had taken place. From this blotch a tenuous stain receded slantwise in 
a longitudinal prolongation through the grain until it reached the heart. 
Here it often connected with a larval breach. Such tracings clearly de- 
marcated the course which a newly hatched grub had pursued in forcii^g a 
way for itself from its birthplace into the core of the sten>. 
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The next advisable step for carrying on the project was to acquire infor- 
mation relative to the distribution of Smicraulax tuberculatus. This desidera- 
tum accordingly became an incentive for a broad sur\^ey. Some cursory 
scouting had already been done m two localities along the lower Eed river 
in Louisiana, first by the writer while on a trip to Alexandria during February 
27, and thence to Mansura on Maich 2 (of the same year, 1909). The out- 
come of these visits in person, however, fell short of rendering any positive 
interpretation, because of the failure to find a weevil or definite sign of one. 
Even with the closest scrutation, nothing was seen to occasion much concern 
except m respect to the plants at Alexandria, On the bark of their branches 
a few slight notches chanced to be perceived whose semblance to shrunken 
punctures was strongly suggestive of mischief. If these defects conveyed 
any entomological significance, such could only be surmised with reference to 
Pandeleteius sp , the larvae of which were taken from mistletoe at Mansura 
by Mr. W. D. Pierce hardly more than six ^^eeks later, or on April 13, when 
he fulfilled, an engagement there himself. His record is the only one so far 
obtained which authenticates the existence of anv mistletoe weevil in the 
state of Louisiana, and the full particulars aie citc'd m their jiroper place 
among the various notes on Pand('lcteius cinen us. 

Yet on April 10, during a stop at Natchez, Miss . Mr Pierce had found 
larviB which he thought belonged to his new species Byt owing to other 
demands, his examination was limited to just a few sprigs of mistletoe that 
had grown on live oak. He also reported that a young chalcidoid paiasite 
was attached to one of the grubs. The writers subsequent assignment on 
official duty near the same city allowed opportunities for making some per- 
sonal observations on the occurrence of the insect m that locality. 

At the start of operations, on May 22, an ample quantity of Phoi adendron 
fiavescens was detached from an elm iree Assurances of a late intrenchment 
by Smicraulax tuberculatus were warianted at once upon Mght of its ovi- 
positional imprints and channels of escape, these being displayed in pro- 
fusion. Hence by disscverment of the stems jilenty of cells were scanned 
withm them. Since they mainly lacked occupants, no live stages wTre run 
onto, although eight larval bodies happened to be uncovered, three of which 
had succumbed to parasitism. The deaths of the remainder had likely been 
induced by the heat of summer and the reparative tendencies of the plant 
itself, as was inferred after studying the supplemental acquisitions. Attempts 
to rear the parasites failed absolutel5% and neither did the supeiwening trials 
that were instituted in like cases avail to any purpose. 

While the branches showed that they had been highly infested earlier in 
the season, yet at this time they gave no proof of any propagative con- 
tinuity on the part of the marauder. The same conditions applied to all 
of the inspections of mistletoe that were undertaken up to their close on 
June 2. Such circumstances supported the belief that the ascendence of warm 
temperatures conduced to bring about a suspension of breeding. This opinion 
was eventually corroborated by inquiries conducted at Dallas again and else- 
where in Texas until along in 1911. Nevertheless, further investigations are 
required in order to solve the question as to how the weevil survives from 
spring to fall, and whether it actually resumes the exercise of its reproductive 
unctions much before December. 
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The liklihood that it ranges to the east side of the Mississippi river, how- 
ever, was duly conceded, though this claim needs to be fulty substantiated. 
This admission, moreover, predicates an adaptability of the insect to live 
wherever its host plant exists. 

Another matter of interest that commanded a due share of attention at 
this time and henceforth related to the manner m which the plants had en- 
deavored to heal up their wounds. Hitherto very little indication of such 
an aptitude had been revealed, whereas, more especially in the collections 
at Natchez, Miss., than any of the later ones, a great number of the damaged 
stems had made marked advances toward recovery. With the object of 
gaining a fundamental conception of these phases, each lot of mistletoe was 
promptly examined with particular care As a result the following adduc- 
tions were gleaned 

In regard to the areas wherein the borer had operated, most of them 
were observed to be filled with a resinous gum. The consistency of this 
I)roduct, however, varied from a semiviscid state to one of hard density. 
Its solidification was obviously attained through age. In every case it was 
distinguished by its brownish translucence. Owing to its permeation into the 
aiinounding gram, the latter had acquired a concolorous tinge. This sub- 
stance had therefore piactically obliterated the ill effects of the inroads in 
tho^e i)lace8 that seemed to have had sufficient time wherewith to accomplish 
their recuperation. 

♦Since the restoiatne process through such means was conceived to be 
analogous to prolifeiation, the iisk of its ciushing foice upon a feeble at- 
tacking larva impressed the mind as being an important factor. In reality, 
not only at Natchez but in, the concluding surveys as well, dead grubs were 
occasionally found embedded in the deposits. On account of the plastic 
condition of the content in each of these instances, it then appeared to be but 
newlv secreted The mummified bodies were always of small size, because 
the forms had made \erv little headwav in life when foiled. Consequently, 
no better reason can be gi\ en in explanation of their lethality than that the 
young creature.*' wi'ie ovcicome by the pre.ssure of the accretions which had 
first engulfed them. On the other hand, many individuals had apparently 
been able to forge ahead in spite of these complications, having doubtlessly 
succeeded in firmly establishing themselves at the outset. 

The occlusion of the exit holes was also noted. Such repayments were 
effected by an outgrowth of the cambium layer over the raw edges, as would 
naturally be expected In a number of cases those parts of the sprigs that 
had undergone the worst inflictions showed a noticeable distention of the 
sides, the outlines of which conformed to a bulge of more or less linear con- 
vergence. These swellings accordingly afforded evidence of a rapid enlarge- 
ment of the growth for reinforcement of the weakened structure. Otherwise, 
except for the persistent rays resulting from the entrance of larvae, the en- 
veloping wood had regained a sound and healthy look. 

Henceforth the reconnoissances were continued as opportunity permitted, 
the prime object being to learn more about Smicraulax tuberculatus and its 
parasites. This intention was also coupled with a proposal to ascertain in- 
cidently if the excessive droughts and e,xtremes of summer and winter tempera- 
tures that were experienced in Texas during the years of 1909 and 1910, and 
which exerted a marked constraint upon insect life in general throughout the 
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state, had reacted in any such manner upon the mistletoe raiders. The ulti- 
mate conclusions that these years had proven unfavorable by bringing about 
both a curtailment in the ranks of the weevils and an absence of their kindred 
enemies were educed from the following memoranda. 

At Dallas, Tex , on December 19, 1910, some branches of mistletoe were 
found to be rather commonly, but by no means extensively, attacked; Still 
on the other hand, a large amount of the plants had not been molested at 
all. The former had thereby incurred quite a complex of bores. Those of 
old or recent assuagement, however, outnumbered the fresh commitals. As 
a rule, the thin stems had suffered most from the onsets No parasitized 
larva was taken, and nothing besides two adults of Smtcraulax tuberculatus 
issued from the joints. These specimens made their appearance along m 
February, 1911. Yet in the initial examination a dead imago had been ex- 
tracted from a cavity wherein it was lying with its head directed forward at 
the point of egress, thus occupying about the same position as has been 
mentioned once before. Three additional collections of Phoradendron fla- 
vescens, these being obtained at weekly intervals during the subsequent 
month of March, gave utterly negative returns respecting the weevil. 

Just enough evidence was secured at Sherman, Tex., on January 10, 1911, 
to vouch few the scarcity of the species in that locality. Although the 
operative members had already matured and escaped, leaving their empty 
burrows and fresh emergence holes m partial attestation, still unquestionable 
proof of their identity was presented in one cell which contained a pupal 
exuvia together with the larval headplate, while another space held an entire 
dead grub. A few scars on the bark and the accompanying stains within the 
joints completed the chain of incriminations to be preferred against the 
insect. The fact that very little mistletoe was seen growing in the country 
provoked some perplexity. 

The signs of greatest activity by Smicraulax tuberculatus came to notice 
after th^ approach of settled spring weather. They occurred on two bunches 
of mistletoe which were hastily snatched from a hackberry tree near 
Mesquite, Tex., on April 27, but a dead larva comprised the only stage that 
remained m the shoots. Since further search was prevented owing to the 
limitation of time then devoted to a special mission, these branches may 
, not have tendered a true indication of general prevalence by the adversary 
This record constituted the last of the series. 

Besides Sfnicraula^ tuberculatus, two other species of weevils are known 
to breed in the live stems of Phoradendron jiavescens. Neither one, there- 
fore, can properly be given a common name linked with that of the host plant 
alone, although so far as has been learned about them, the former is thought 
to be preeminently the American mistletoe weevil. If the writer’s opinion 
holds gjQipd with regard to its breeding only during cool or moderately cp|d 
weather, it might well be called the ^Vinfer mistletoe weevil.” Nevertheless, 
Pandeleteius cinereus, at least, stands dose in conflict with this appellation. 

THE GRAY MISTLETOE WEEVIL, 

{Pandeleteiys cinereus Horn.) 

» Am stated ih the forgoing disquisition^ the discovery that PondeUimus 
flivn glso bred in mistlatpe stenas wae brought out in the eourie of 
aigndeing n quantity of Phofodendrm flapescens poHected by the writer in 
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company with Mr. W. D. Pierce, near Dallas, Tex., on March 6, 1909. By 
reason of the fact that we captured the adult on the branches at the time 
they were obtained, and furthermore swept a stray specimen from a juniper 
tree standing not far from the same spot, our interest was inductively aroused 
by suspecting the propensity of the weevil as to its food habits right away. 
In accord with this inclination, the actual proof of the breeding of the insect 
in mistletoe eventually fulfilled our expectations. Mr. Pierce is responsible 
for the determination of the species 

Its larvce were met with only in the thickened parts of the growth, none 
of which measured much less than 5 mm m diameter. At first two subjects 
were removed alive, but the third made no responsive movement. Their 
separate trails showed that each individual had started within a node and 
excavated along through the center of a joint towards its opposite extremity, 
yet in only one instance did the burrow reach to the next juncture, a distance 
of one and one-half inciies The rear area of every tunnel was stuffed with 
frass. Because of the paucity of the grubs, most of the stock was reserved for 
rearing purposes in order to asceitain if PandeleteiuH cinereus would really 
mature from them, and thus e.stablish the identity of the young form for 
a surety. 

On April 6 three dead imagoes were found in the breeding box which con- 
tained the material. No parasites can be recorded as attacking this weevil, 
still all developmental tests were conducted in connection with Smicraulax 
tubcrculatm. Since a large proportion of the different foes which bred out 
from the sprigs under such circumstances agreed with isolated rearings of the 
kinds preying on the chief invader, \ery little probability remains that any of 
them came from another host. At least, no parasitized stage of Pandeletetus 
ctncreufi has yet been taken. 

After being able to recognize the work of this ally, exact signs of it 
happened to be noticed in an odd joint among the plants that had been 
brought from Plano, Tex., on February 12. The next record of its occurrence 
chanced to be the one in which Mr, Pierce reported his finding of tw^o larvjB 
m stout pieces of mistletoe that w^ere detached from li\ e oak at Mansura, La., 
on April 13. Judging by the large amount of material which he inspected, 
and the contrary results of the writer’s own examinations preceding him at 
the same place and in addition at Alexandria, the insect seemed to be some- 
what of a rarity in that region. Mr Pierce has, therefore, supplied the only 
definite information concerning the existence of any mistletoe weevil in the 
state of Louisiana. He also secured a number of other interesting insects 
and various sorts of injuries, all of which will be accounted separately. 

From the supply of .mistletoe acquired on December 19, 1910, at Dallas, 
Tex., more examples of the early stage were procured. The mam characteris- 
tics as noted regarding them will serve to differentiate the larva of Pande^ 
leteivs cinereus from that of Smicraulax iuberculatus. In comparison^ the 
former considerably exceeds the latter in size, and it naturally constructs a* 
larger and longer gallery, always in a plump axis. Its body is entirely pure 
whitish, even including the head, with the exception of the jaws alone, which 
are black. As the grub progresses in the formation of its channel it fills the 
space behind itself with refuse matter. 

An attempt to rear one of these forms through artificial introduction into 
a perfect branch merely demonstrated the possibility of success. On drilling 
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a hole of sufficient play for a short distance lengthwise into the base of an 
ample section, the tender creature was gently inserted therein with its head 
foremost. Wet cotton was then wrapped over the opening. The subsequent 
drying of the 'wood, however, in spite of its being partly imbedded in moist 
sand, necessitated almost regular weekly changes of the inmate to fresh 
growth, but such strict attention could not be carried out continuously. 

l^he ideal way for the thorough study of the development of insects which 
subsist particularly within the tough portions of such vegetation evidently 
demands that they be bred or reared on live plants under natural conditions 
as near as possible. By the selection of suitable offshoots growing on a tree 
that will permit convenient accessibility for purposes of frequent close obser- 
vation, the life histones of the weevils or other borers which are prone to 
adapt themselves thereto could probably be worked out in complete detail. 
The feasibility of this scheme is expected to depend much upon a skillful in- 
sertion of immature specimens into stems, so as to Effect their transferences 
from originally infested branches of different lots. Hope is entertained that 
the successful replacement of any one after exposing it for inspection may also 
be accomplished by these means. 

Such practices, if dependable, should overcome the paramount difficulties 
attending the study of developmental stages living within green woody 
tissues. With the aid of cloth bags to be used for inclosing the sprigs when 
chosen for breeding experiments, thus affording a necessary protection of the 
operations between times of examinations and also guarding against the 
escape of mature colonists, all the advantages of a natural nui'sery would seem 
to be placed at the command of an investigator. Although the prospect ap- 
pealed very strongly, the press of routine duties otherwise prevented the 
prosecution of the undertaking. 

Jn proposing a vernacular name for Pandelete lua cinereus, it may quite 
fittingly be termed the ‘^gray mistletoe weevil.’^ The species might have 
other host'plants, as it has been taken quite often at random, but so far as 
known only in territory where mistletoe flourishes. 

OTHER COLEOPTERA. 

Otidocephalus anzonicus Schf. Det. by W. D. Pierce. 

The finding of a lifeless but still fresh adult of this weevil, on April 22, 1911, 
excited some astonishment, as it was the only outcome of much consequence 
from a breeding test conducted by the writer with mistletoe branches that 
had been gathered on March 18 preceding, at Dallas, Tex. Mr. J. D. Mitchell 
obtained larvae from twigs which he collected on March 16 at Victoria, Tex. 
He succeeded in rearing two specimens. One emerged and the other was 
found dead in a stem on May 28, and then a pupa happened to be secured 
besides. Three parasites representing the species Sigalphus curculionis Fitch 
matured from the breeding material on April 2. These records are not only 
new for Texas, but the occurrence of the weevil ^it Dallas and Victoria shows 
a remarkable range of the insect which had hitherto been regarded as being 
peculiar to the and regions, as in Arizona, where, in fact, the species was 
discovered by Mr. E. A. Schwarz. (See Bibliography.) As a titular de- 
nomination that of the “southwestern mistletoe weevil’^ may properly be ap- 
plied to it. 

Compsus auricephalus Say. ' 

A single representative weevil was captured by Mr. Mitchell at Victoria, 
Tex.j on March 8, 1909. It was doubtlessly adventitious on mistleto^ since 
the insect normally breeds in roots of weeds. Record is cited by Mitchell 
and Pierce. (See Bibliography.) 
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Sibinia {Microiychius) inermis Casey. Det. by W. D. Pierce. 

Adults were collected as in the preceding case. While Mr. Mitchell took 
several individuals of this weevil on Phoradendron flavescenSf he could not 
detect any signs of their breeding thereon. All were probably incidental 
visitors. 

Smicronyx spurcu^'l Casey. 

One weevil simply marked ^‘Mistletoe/’ the parts being recalled as dead 
stems, was submitted by J. D. Mitchell, of Victoria, Tex., under date of 
March 16, 1911 It answered closely to the description of Smicronyx spurcus 
by Casey. 

Anthonomm ochreopilosus Dietz, var. Det. by W. D. Pierce. 

Two examples were found on mistletoe by J. D Mitchell, at Victoria, Tex., 
during Januaiy 16-19, 1911. They were considered to be hibernating weevils. 

Brachytanms hmbatus Say. 

Mr. Mitchell sent one adult weevil which he recorded as having bred out 
April 2, 1911, from a joint of dead mistletoe acquired on February 7 preceding, 
at Victoria, Tex. The maturing of this specimen has made possible the fitness 
of the same specific designation for an anthribid pupa that he obtained in a 
similar manner on February 25 succeeding. Attached to the latter form was 
a well-advanced larva of a hymenopterous parasite. 

Thysanocfi sp. Det. by A. D. Hopkins. 

In the course of inspecting mistletoe at Natchez, Miss., on May 26, 1909, the 
writers attention was diawn to a few pinhole openings in some plump, green 
branche.s On cutting into the injured places a tiny ipid beetle chanced to 
be exposed within a clean, tight-fitting cell just beneath the bark, but un- 
fortunately the siiecimen was damaged by the thrust of the knife blade. 
Again, on June 2, other shoots were observed to be rather thickly riddled with 
similar perforations Fuithermore, the remains of like imagoes were ex- 
tracted from separate groo\es extending longitudinally into the wood from 
the initial chamber In every instance, howev’er, these penetrations formed 
only a single passage and contained no more than one denizen if not being 
entiiely vacant. The positions of the subjects within them denoted that duiv 
ing life each indiv'idual had buiTowed inward until it died. Their bodies had 
already become permeated with the resmoiislike substance produced by the 
plant. Those sections which had sustained the attacks varied in thickness 
from three-eighths of an inch to fully an inch, the largest units being most 
severely bored of all. After examining such mounts of the insect as could be 
furnished, none being exactly perfect, Dr. A. D. Hopkins assigned them to 
the genus Thysanoes. 

Three additional members that also belonged in this group, according to 
the same authority, were associated with the relative as cited in the next 
record These adults emerged on March 16 and April 2, 1911, but, as noted, 
all came from defunct wood. 

Stephanoderes sp. Det. by A. D. Hopkins. 

Another species of Ipidae was involved in the outcome of the breeding tests 
With blighted mistletoe that Mr. J. D. Mitchell conducted at Victoria, Tex. It 
was represented by a single individual, which Doctor Hopkins determined as 
above. With regard to the date of its appearance, the one as given in the 
preceding entry must be applied wherewith mention is made of three par- 
ticipants referable to Thysanoes sp. Both kinds, therefore, issued from the 
same stock. 

In reality the depredations by such beetles were first noticed by the writer 
in similar material procured near Dallas. This event indicated that the borers 
aptly Sought out the particular growth in northern Texas. See remarks on 
Li opus crassulus Lee. ' 
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Laria {Bruchus) ochraceus Schf. 

Mr» D, Mitch€ll got just one specimen on green mistletoe at Victoria, 
Tex., March 8, 1909. It was obviously adventitious m this connection. 

Liopus craasulus Lee. Det. by H. S. Barber. 

Several dead branches of Phoradendron flavescens collected by the writer 
on Apnl 7, 1909, from oak tree, Querciis schnecku, near Dallas, Tex., were 
observed to be severely bored in a lengthwise direction. Besides, they ex- 
hibited a scattered number of fine shotlike openings on the exterior parts. 
The different nature of these ravages, as well as the distinct size of the 
apertures in each case, showed that more than one kind of insect had worked 
in the stems. Still no pinhole borer could be detected. Some of the joints 
were penetrated throughout their whole length by the wider tunnels. The 
latter were thought to have been made by larvie of a cerambycid beetle. In 
substantiation of this surmise, adults of Liopus crassulus Lee. effected their 
release from the material on May 4 and 8. 

Neoclylus obbreviatus Schf. Det. by E. A. Schwarz. 

Larvae of another cerambycid were found boring m green mistletoe stems 
by W. D. Pierce at Sabinal, Tex., on June 3, 1910. Adults determined as above 
appeared later in the summer, thereby completing the breeding test. 

Litargus teiraspilotus Lee. Det. by H. S. Barber. 

Six examples which answered to the present name were picked off of 
mistletoe sprigs by J. D. Mitchell on February 8, 1909, at Victoria, Tex. They 
seemed to be undergoing hibernation at the time 

i 

Cycloneda munda Say. 

This ladybird was taken on fresh mistletoe by the writer at Natchez, Miss., 
on May 24, 1909. Although no more than one specimen came to hand, it must 
be eifpected to visit such gro\vth as well as other vegetation. 

Acylomus ergoti (Walsh) Casey. Det. by E. A. Schwarz. 

The presence of this beetle on mistletoe was first noted on March 8, 1909, 
at Victoria, Tex. Mr. Mitchell then secured four individuals, but he took 
several more during January 16 to 19, 1911, in the same locality. 

Corcinops conjunctus Say. Det. by E. A. Schwarz. 

Answering to this identification, a couple of imagoes were submitted by 
Mr. Mitchell, who caught them on mistletoe at Victoria, Tex., in his searches 
during Ja.nmry 16 to 19, 1911. Their occurrence on the growth was believed 
to have been induced for the purpose of passing the winter. 

Prodable Clerid Larva, fide E. A. Schwarz. 

In concluding his observations upon a batch of material at Victoria, Tex,, 
on Apnl 2, 1911, Mr. Mitchell detected the larval stage of what seemed to be 
a predaceous beetle occupying a pavity in a piece of defunct mistletoe. No 
better recognition than that already conveyed in the designative heading 
could be accorded to it by a technical study. 

LEPIDOPTERA. 

Sesia sp., probably new, fide A. Busek. , 

The discovery of still another interesting borer of Phoradendron flavea- 
cens was reported by J. D. Mitchell, of Victoria, Tex., under date of March 
8, 1909. He then wrote as follows : “In the stem of one big branch of mistle- 
toe I found five pup© and one larva of a lepidoptera, and several empty 
pupal cases and cells. The occupants in undergoing their larval stage had 
eaten out the interior of the stem and killed the branch.’’ 

By accident two of the former subjects, together with the latter, were 
crushed in the handling; nevertheless he succeeded in rearing a couple of 
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moths, which appeared separately on March 22 and 29. These representa- 
tives were paeseu on as cited above. 

Owing to the need of extra specimens, especially of the immature forms in 
perfect condition, for descriptive purposes, this object being prompted by a 
desire to learn further about the life history of the species, Mr. Mitchell kept 
on watch for additional material, but not until January 16 to 19, 1911, did he 
again come upon any growth that proved to be attacked by the insect, and 
then only a young individual could be procured; yet he saw enough evi- 
dence of late work. 

On account of the rarity of its kind, the accompanying description of the 
larva is given, although this example was judged to be no more than half 
grown. Length of body, extended, 7 mm.; greatest width, 2 mm., but at head, 
1.5 mm. General color, pale yellow; head brown, with anterior margin and 
sutures dusky; tips of mandibles bidenticulated, black. Thoracic legs yellow; 
base of prolegs and anal claspers ringed with minute black senrulations. 
Sparsely clothed with pale hairs. 

Efforts to rear this single captive met with a mishap which blocked the 
operations. The writer first placed it in a drilled hole within a joint of fresh 
mistletoe, after which disposal the orifice was covered with cotton that had 
been soaked in water Eleven days later, when next observed, the shoot had 
dried out and become brittle, even though the basal portion, inclusive of its 
primary fork, had been set in a saturated bed of sand. On splitting open the 
part containing the tenant in order to see how it had fared, the creature un- 
fortunately suffered a fatal stab from a splinter. It had, however, made 
vigorous progress by boring ahead to about the span of its body, having 
moved in a diagonal course from the center of the axis to one side almost 
against the bark. These results, notwithstanding their incompleteness, de- 
note that the borer might he successfully reared under proper care through 
artificial introduction into green stock. 

Nepiieula sp,, fide A. Busck. 

A small metallic-colored moth was found clinging to a twig of mistletoe 
by J. D. Mitchell at Victoria, Tex., on March 8, 1909. It was considered to 
be a mere straggler. It^ classification could only be carried to the genus 
already adduced. 

I 

Thyridopieryx ephernercejormis Steph 

Several bagworms in their cases were attached to sprigs of mistletoe which 
W jy. Pierce secured at Mansura, La., on Apnl 13, 1909. Also one hanging 
bag was likewise taken by the writer at Natchez, Miss., on June 2, 1909. No 
develppment came from the supply, but the insect doubtlessly belonged to 
the species aforenamed. It was very likely a wanderer on the growth, as the 
larva is not known to feed on the plant. 

Tacoma feriella Hulst. 

On April 22, 1911, while closing up a breeding test with mistletoe at Dallas, 
Tex., the stock having been obtained just five weeks before in the outskirts 
of the city, the writer discerned a lepidopterous pupa among the litter. 
Shortly afterwards, or by May 5, this subject produced a moth which agreed 
with the identification as applied hereto. A rather brief interval had there- 
fore elapsed between the date of detection and its maturity. The insect 
might have existed from its start in the larval stage upon some extraneous 
food on the green growth, if not directly upon the foliage, fruit or bark itself, 
until it became quiescent. Otherwise it must have strayed from the host 
tree, Quereits achneckii, and then have completed its cycle m confinement 
with the detached shoots of Phoradendron flaveacens. 

Lepidopterous Larva. 

An elongate form whoiie larval characters delegated it to the order Ijepi- 
doptera was abstracted from a section of dead mistletoe by J. D. Mitchell at 
Victoria, Tex., on Pefcruary 25, 1911. Being regarded as of no importance, 
further cUssifioation was not attempted. 
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Supplementary record : The case-bearer as last mentioned in account of the 
soft scale. Coccus hesperidum L., should perhaps be entered in the present 
list. 

Lbpidoptbrous feoGS. (Plate I, fig. 1.) 

At Mansura, La., on April 13, 1909, Mr. W. D. Pierce got a few eggs on a 
mistletoe leaf of which a portion had apparently been eaten away. In a 
group of five of them, four were placed in approximate pairs, leaving one off 
by itself. Also a row of three additional ova adhered to a stem. All failed 
to hatch, but they were speculatively supposed to have been laid by a noc- 
tuid moth. 

HEMIPTERA. 

Leptoglossus ashmeadi Held. Det. verified by same authority. 

Different stages of this attractive bug, together with the outer remains of 
its eggs, occurred on sprigs of Phoradendron flavescens which the writer ex- 
amined at Natchez, Miss., along m the year of 1909. The first specimen came 
to hand on May 24 and turned out to be a fresh adult. Five nymphs were 
caught two days later on branches that displayed the eggshells. These young 
forms were confined with a supply of green shoots, and although only two in- 
dividuals reached maturity, having passed the last molt, respectively, on May 
27 and 30, they accordingly proved beyond question that both had drawn 
upon the mistletoe for subsistence. They had chosen the stems, however, in- 
stead of the leaves, so far as could be seen. Without doubt the others per- 
ished because their less advanced development rendered them too feeble 
to obtain sufficient nourishment on account of the lapid desiccation of the 
growth. 

The tubular shape of the structures that had originally formed the ova, as 
well as their arrangement m a row, conformed with the features peculiar in 
such respects to famiharlv known cognate species. A total of twenty shells 
were attached to one twig, while eighteen duplicates appeared on another 
section of the plant 

Since the insect had not been met with before in anv personal adventure, 
Mr. Otto Heidemann’s description of it (Bui. Buf. Soc. Nat. Sci., vol. 9, 1909, 
pp. 237, 238) was looked up and found to fit the grown subjects. Still the 
author gave no information concerning the habits. An example was then sent 
to him, with a brief account of the capture. In acknowledgment he verified 
the determination. His type came from Florida. 

Podisus acutissimus Stal. 

Just one adult as identified here\Mth chanced to be distinguished by the 
writer while inspecting some freshly cut mistletoe on December 19, 1910, at 
Dallas, Tex. At the same time a leaf having mne eggshells attached to it 
also drew attention. On being scanned closely with the aid of a magnifier 
these structures were judged to appertain to the species m hand. Both 
incidents conjointly signified that the insect jiossessed an adaptability to breed 
and maintain itself on such growth, at least during a scarcity of more alluring 
vegetation. Moreover, a deposition of ova agreeing with the former objects 
in external looks was taken in a like manner at Sherman, Tex., on January 
10, 1911. 

Young Fulgorid, fide 0. Heidemann. 

The subjective recognition as accorded here referred to an eruciform stage 
of a small homopteran. It was detected on mistletoe by the writer at Dallas, 
Tex., on April 7, 1909. Whether this individual represented a species that 
should be charged with the act of ovipositing on leaves as noted in the next 
record still remains an open question. 

P^BABLB Homoptebovs Oviposition. (Plate I, fig. 2.) 

. jMr. J. D; Mitchell submitted mistletoe leaves picked by himself at Vic- 
toria, Tex., during January 16 to 19, 1911, which disclosed a capricious mode 
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of oviposition by some inferior insect. In all probability the culprit belonged 
in one of the minor groups of the Homoptera. The ova were inserted gen- 
erally m a chain through minute slits m the epidermis on both faces of the 
leafy surface, but the upper side revealed a greater number of the rents. 
Their nature and positions can best be comprehended by turning to the re- 
production of a photograph, as already indicated. 

Since the eggs failed to hatch, however, nothing more than provisional 
deductions could be ventured m explanation of their origin. On seeking the 
opinions of certain specialists, the following conjectures were expressed* Dr. 
W. D. Hunter inferred that the committals might have been done by a 
mernbracid, if not a near relative Prof. Herbert Osborn concurred with this 
idea, remarking that he believed a jassid could have been concerned equally 
as well The problem is still further complicated by the preceding observation. 

Aphidiu ^. — Mac roi< 2 ])hu}n sp., imdescribed, fide C. E Sanborn. 

On October 29, 1908, Mr F C Bishopp happened to locate a small colony 
of aphids on mistletoe growing upon an Osage orange or bois d’arc tree, near 
Dallas, Tex The live s])ecimens were promptly sent to Prof C E Sanborn, 
then at College Station, Tex , for study. The latter undeitook to breed them, 
but a grass fire spread under the tree that was utilized for the experiment and 
destroyed all of thi' lot He had satisfied himself, however, that these sub- 
jects represented an undescribed species as reported abov'e 

In addition the writer took a single a late form on a plant in his first col- 
lection at Plano, Tex., on December 12 following Professor Sanborn also as- 
signed it to the same genus. Besides, a few imhviduals of a kindred appear- 
ance were removed from shoots when gathered m person at Alexandria, La., 
on February 27, 1909. Their dead condition unfortunately disqualified them 
for comparative purposes. So far as personally known, the only prior mention 
of the occurrence of any aphid on such growth is given in the remark by W. 
H. Ashmead sup])l(‘mentarv to Mi Schw^aiz’s paper. (See Bibliography ) 

CorciDic (Pnniarv considerations ) 

By serving as haibors for scale injects the various mistletoes assume a 
relative position of some economic importance. The appended bibliography 
includes quite a number of coccid identifications heretofore recorded from 
different plants of the family Loranthace?e The following contributory notes, 
howevi'r, ajiplv solelv to the Anieiicaii mistletoe 

Lccanium niprojo'Hialum Perg The terrapin scale. Det by J G Sanders 

and Theo Perganch*. (Plate II, figs 1 and 2 ) 

Among the coccids that have come to notice in the present survey the 
above vandal proved to be the chief one. It was first directly met with at 
Plano, Tex , on Februar>' 12, 1909, occurring most numerously on stems, bAt 
just scatteringly on leaves. The specific determination was kindly furnished 
by the authorities as just cited, together with a comment reading thus: “This 
IS a very interesting new host-plant record for the species, although it has 
been previously rejiorted from various points in Texas.’' Shortly afterwards 
the former specialist wrote that a second batch of like material had been 
received ak the Bureau of Entomology, Washington, D. C., this accession 
having come from Richland, Mo. 

About the same time the fact was ascertained that Mr. F C. Bishopp 
had found scale insects on mistletoe near Dallas, Tex , during October 29, 
1908, of which some might have answered to the preceding name. At least, a 
Lecanium sp. was represented, according to the statement of Prof, G. W. Her- 
rick, who had accepted the specimens for diagnosis. 

The likelihood that Mr. Bishopp deserved credit for priority of record in 
connection herewith was strengthened by the writer's own acquisition of 
examples of what appeared to be the aforesaid insect upon similar growth at 
Dallas, Tex., on December 19, 1910. Their smaller size in comparison with 
those of the initial lot was clearly due to prematureness. 
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At Mansura, La., on April 13, 1909, Mr. W. D. Pierce obtained a branch 
literall:^ encrusted with old stages. Many of the bodies dropped off, however, 
before the photographs could be made, as shown in the plate, to which at- 
tention is already called. Then on May 24 of the same year, at Natchez, Miss., 
a very scant colony chanced to be spied in person. From Victoria, Tex., Mr. 
J. D. Mitchell transmitted a few small infested sprigs collected by himself 
during January'* 16 to 19, 1911. The forms, moreover, were sparingly dis- 
tributed and undersized. 

Pseudococcus sp., fide E. R. Sasscer. 

Specimens of a mealy bug, as just designated in part, were first detected 
by the writer in an okl larval cell of the weevil Hinicraulax tuherculatus. 
This disclosure attended an inspection of stock which was procured at Plano, 
Tex., on February 12, 1909. 

Under date of March 8 next following, Mr. J. D. Mitchell, of Victoria. 
Tex., sent a hollow stem resulting from the depredations of Sesia sp., but 
which contained eleven immature forms whose structural characters and 
flocculent vestiture likened them to the precedent subjects in all essentials, 
debarring size. Again during his reconnoissance of January 16 to 19, 1911, 
he came across a joint having a similar cavity, that in this instance was 
packed full with such insects. 

In material that was personally collected at Dallas, Tex , on December 19. 
1910, a stray adult happened to be found hiding within an emergence hole 
of the aforementioned species of ww\rl. Furthermore, a brood of young 
scurried out from the interior cranny when it was opened. 

All of these examples closely resembled a number of individuals that Mr. 
Sasscer considered to be Pseudococcus citn Risso, whi(*h had infested green 
cotton stalks at Pkno. Tex., being taken in June and July, 1910. The possi- 
bility of their exact identity is to be expected. No other record is known of 
either mistletoe or cotton as affording a pro\'ident resort for any member of 
the genus. 

Aspidioius camellice Sign. Det. by J. G. Sandei’s. 

A number of scales of this descnptKwi were secured in person at Alexandria, 
La., on February 27, 1909. They were attached to both stems and leaves. The 
same kind, however, appeared to be rare on branches, so far as Mr. W. D. 
Pierce was able to observ e during his visit at Mansura, La., on April 13 en- 
suing. 

It has already been listed for California by E. 0. Essig and C. F Baker. 
(See Bibliography.) 

Supplementary record: An infestation on a deadfall, which was also black- 
ened with sooty mold, this material being picked up by the writer beneath a 
wdter oak in Tallulah, La., on May 3, 1919, proved to be due to the same 
species. Mr. E. A. Sasscer identified it. 

Coccus hesperidum L. The soft scale. Det. by J G. Sanders. 

The lodgement of this adaptive pest on some spngs, inclusive of their foli- 
age, was noted by the writer at Alexandria, La., on February 27, 1909. 

A previous report concerning it under like circumstances has been given by 
W. A. Hooker. (See Bibliography.) 

Supplementary record: At Baton Rouge, La., on March 30, 1917, a few 
specimens were personally taken on leaves, being attended by the Argentine 
ant, Iridopiyrmex kurmlis Mayr. Furthermore, on a part of this material 
small spots of parenchyma had been eaten away by two tiny unrecognized 
larvae, each occupying a spine-shaped case. 

Ceroplasies cirfipediformis Comst. The barnacle scale. Det. by J. G. Sanders. 

A twig whieh exhibited a few typical forms of the present coccid was saved 
by Mr, W. D. Pierce while stoppi^ at Mansura,^ La,, on April 13, 1909. 

The first record of the species in relation to the same host plant has been 
published by W. A. Hooker, (See Bibliography.) 
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Supplementary records: In June, 1913, the writer happened to notice an 
abundant occurrence of the above insect on shoots that had broken loose 
from a large live oak after it had been cut down on the university campus at 
Baton Rouge, La. 

A fresh branch which had fallen from the top of another oak tree on the 
same campus was also much infested when seen on March 30, 1914. Mr. E. A. 
Sasscer verified the determination. 

When, on June 13 of the same year, several sprigs which had dropped from 
like trees during a hard wind of the preceding day were found b^et with 
young stages well distributed over all parts. Some oid forms were attached to 
a thick piece and its forks. Their identification was pronounced correct by 
Mr. E. A. Sasscer. 

Again a heavy infestation was observed on October 27 succeeding, this 
case being brought to attention on trimmings. 

A remark of interest might be added concerning the protection of these 
trees in the past against the ravages of mistletoe. All were said to have been 
thoroughly cleaned during January and February of 1909. Men were then 
employed to climb them and break off the infesting growth, but of late years 
it has become quite conspicuous again. 

Chionaspis sp., fide G. W. Herrick. 

The incomplete classification as rendered here pertained to a kind of scale 
which Mr. F C. Bishopp got near Dallas, Tex., on October 29, 1903. In 
reality it was associated with a Lecamnm sp., probably L. nigrofasciatum 
Perg., of which an account has been given. 

HYMENOPTERA OTHER THAN BRED WEEVIL PARASITES. 

Owing to the disposition of various ants to nest in odd cavities and mingle 
with scale insects, a number of different species of their class has been taken 
from mistletoe plants. The followung list has therefore been compiled, to- 
gether with the available records. 

Strurnigenys lomsiance Roger. 

At Victona, Tex , on March 8, 1909, Mr. J. D. Mitchell secured a whole 
colony of this kind of formicid, including the queen, with all other forms down 
to the helpless larvae. These individuals occupied a burrow that had first been 
made and later vacated by Sesia sp. 

Carnponotus fallax (Nyl.), subsp. discolor Buck. 

In conjunction with the aforementioned seizure another formicine com- 
munity having a complement of forces was found in a similar recess. The 
distinctive traits of the grown members referred them to the cognomination as 
given hereto. Subsequently, on April 7, at Dallas, Tex., the writer intercepted 
a rambling worker upon a branch. It possessed all the characteristics as before 
represented in sort. 

C re mastogaster lineolata Say. 

A few workers which fell into the hands of Mr. J. D. Mitchell while on his 
scouting trip around Victoria, Tex., during January 16 to 19, 1911, answered 
to the present appellation. 

Solenopsk geminata Fab. 

Several examples of this common forager were collected under the same 
circumstances as in the preceding case. 

Prenolepis (Nylanderia) vimdula (Nyl.), subsp. melanderi Wh. 

One winged male whose taxonomic features li^ed it with the above par- 
ticularization was also acquired in the survey as just noted. 
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Pseudomyrma gracilis (Emery), var. mexicana Roger. 

Agreeing with this discrimination, a single worker came to notice. Its 
capture coincided with that of the former specimen. 

Pseudomyrma brunnea F. Sm. 

A typical worker of this identity was involved like the foregoing relative. 

Iridomyrmcx humilis Mayr. The Argentine ant 

The only record of this pest in connection with mistleloe relates to its 
attendance upon the soft scale. Coccus hespendum L , at Baton Rouge, La., 
on March 30, 1917. See reference to its accommodator. 

COMMENT. 

Not all of the other hymenopterous insects that claimed attention ran justly 
be regarded as having gamed any particular advantage through their associa- 
tion with mistletoe. While a conspectus of the material was necessarily limited 
by the restrictions which supervened, yet the actual facts may be of some 
value. 

Chalcidoid, species to be determined. 

One green-colored fly of the nature as implied in advance matured from a 
supply of dead shoots after they had been kept awhile under observation by 
Mr. J. D. Mitchell at Victoria, Tex. This breeding test was instituted on 
February 7, 1911, the date of his collection of the stock The advent of the 
stranger tended to convey the impression that it was a parasite of Brachytarsus 
limbatus Say, which then infested some of the stems Mention has hereto- 
fore been made of a parasitized pujia in reference to the same weevil. 

Chalcidoid, undetermined species. 

Among the specimens which the writer brought from Natchez, Miss., was a 
lone individual whose status has not yet been established beyond that of its 
kinship as just denoted. Its interception chanced to be effected on May 24, 
1909. It w^as presumed to have been a vagrant m respect to its lodgement 
at the time. 

Proctotrypid, species awaiting determination 

The solitary adult in this case w^as resting on a left when found by the 
writer at Alexandria, La., on February 27, 1909. It belonged m the category 
as implied beforehand. According to what is known about the species com- 
posing this group, most all of them have parasitic habits. The present mem- 
ber, therefore, might have been on the lookout for prey of the same kind that 
instigated the malformations which are described in the next entry. Such 
speculation, however, imposes a vague proposition. 

Probable Hymenopterous Gall Formation. (Plate III, figs. 1 and 2.) 

Mr. W. D. Pierce reserved quite a lot of branches from his pickings at 
Mansura, La „ on April 13, 1909, the fruiting pedicels of which were badly 
distorted by gall formations. Nearly all of the excrescences were perforated 
with tiny holes that had obviously permitted the escape of some sort of 
producer from within. The best conception of what the agent could have been 
in nature inclined to a hymenopteran of apt proclivity. Since it had ceased 
operations, no representative could be secured. A slight suspicion, however, 
was placed upon the forenoted proctotrypid as having been a likely enemy if 
not otherwise concerned with the same gall maker in the locality, at least, 
where the inimical wasp happened to be caught. Samples of the growth which 
most strikingly showed the deformities are depicted by photographs as repro- 
duced in the plate already designated. 

In addition, a somewhat similar plight came under observation at San 
Antonio, Tex., on April 10, 1911. The sprigs in this instance were personally 
obtained in a thicket of tall mesquite. The ill condition appeared to have 
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been due to a recent blasting of a majority of the buds on the fructificative 
appendicles. No positive evidence of any insect attack could be distinguished, 
yet in view of the possibility that such a perpetration had become obscurea 
if really committed, the abortions were reflectively looked upon as having 
perchance been caused by inflictive stings consequent to the act of an ad- 
versary in depositing its eggs. Owing to the fact that the latter defects con- 
formed in many ways with certain features of the precedent incitement, this 
likeness on their part was strongly suggestive of an incipient visitation by a 
provoker possessing a congenerous if not a specific relationship to the one 
in the prior affair. 

Cocoons of Apanteles sp., fide H. L. Viereck. 

On sorting over a batch of material that had just been gathered at Dallas, 
Tex., the date being December 19, 1910, a cluster of small, brownish cocoons 
attracted the eye of the writer. These objects were attached to a stem in a 
crosswise position, being arranged side by side in an even row, with the ex- 
ception that one of the number hapiiened to be elevated above the others at 
about midway in the chain. All of them proved to be empty, and only two 
out of the aggregate of twelve cases retained a terminal cap. Their origin was 
ascribed to parasitic larvie of the above attribution. 

Cocoons of Mtcropliii.^ sp , fide H. L Viereck. 

While on his quest during January 16-19, 1911, Mr. J. D Mitchell of Vic- 
toria, Tex , procured a couple of leaves, each of which had a miniature cocoon 
adhering to it Neither of these envelopes was tenanted at the time, but the 
before-named expert who examined them arrived .it the decision as afore- 
stated respecting their construction 

ORTHOPTERA 

CEcanthiis sp , and depositations of eggs. 

In the assortment of material which Mr. W. D. Pierce acquired at Man- 
sura, La., on April 13, 1909, he included a few stems containing the eggs of a 
tr(*e cricket. The structural aspects of the ova and the manner in which 
the latter had been inserted along the axis of a shoot afforded unmistakable 
evidence inculpating such an insect. Moreover, a newly hatched eruca that 
embodied the distinctive characters of the forecited genus chanced to be 
detected at the next inspection which was effectuated immediately upon the 
delivery of the stock in Dallas, Tex. This creature and probably others 
corresponding to it had doubtlessly emerged m transit. Still the lack of fur- 
ther developments occasioned some disappointment. 

Evidence of Oviposition by Stagmornantib caroUna L. 

The implication of this mantis happened to be noted coincidently with 
that of the former ortlTopteran. Its involvement was mamfested in the shape 
of a mass of eggs which tyjiically appertained to the species. The ova, how- 
ever, failed to hatch. 

MINOR INSECTS. 

Occurrence of a Psocip with an Inimical Mite. 

The greater shaic of the minor insects that were found on mistletoe be- 
longed by right to the family Psocidae. A perplexing instance of such an 
attraction by one of their kind happened to be taken into account by the 
writer at Alexandria, La., on February 27, 1909. So far as could be seen, 
no more than two leaves were affected by the occurrence. Attention was 
drawn to them by reason of their blotchy look. At first sight the blemishes 
were thought to be small dabs of a whitish substance, but under ample magni- 
fication through a lens they proved to be clusters of minute spherical bodies 
constituting a total of thirty-one perfect eggs and twelve punctured shells 
of like deposition. These objects were so jumbled together in clusters that 
they reflected the utmost disorder and irregularity in the manner of their 
disposal. 

11 — Sci. Acad. — 1601 
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The effects of despoilment were manifested in a singular way. All of the 
pilferages revealed the same phases of violence, the cause of which, on being 
considered deeply, resolved itself into an intricate affair. The distinguishing 
mark by which the defective samples were singled out consisted of a barely 
visible fracture upon one side of each of them. Only by a very thorough 
scrutiny could these faults be discerned. Since the clefts seemed to be sunken 
within the surface, thereby leaving dim indentations in their places, the 
best definition of them conduced to show that every breach had been pro- 
duced by a forceful trust from without. ^ 

These observations, furthermore, brought to notice the presence of a few 
prowlers m the fonn of a mite which lurked beneath their scanty networks 
of extremely fine webs. The latter had been spun upon some of the ovulated 
clumps as well as along the edges of them. On noting the savage guise of 
the agressor, it was immediately blamed for the mischief that had been done. 
In fact, the rapacious nature of this acarid was conclusively evinced by the 
similar character of the subsequent raids which attended its multiplication in 
confinement with the material. Even under these circumstances, several 
weakling psocids hatched out on March 13, but being menaced by the foe, 
not the least surprise was excited by their untimely deaths within the next 
six days. 

For additional remarks concerning the raider, see under citation of 
Monieziella longipesf Bks. m list of Acarma 

Pterodela pedicular is L. 

At Dallas, Tex., along in April, 1911, while closing up the breeding tests 
with three local collections of stock that had been obtained at weekly inter- 
vals during the preceding month, the writer came upon tKe above species of 
Psocidae. This insect had bred abundantly on the dry, musty branches and 
leaves. 

Ccecihus sp., probably not described, fide X. Banks 

A single specimen as referred to here chanced to be collected m person at 
Natchez, Miss., on May 24, 1909. 

Peripsocus sp., near permadidus Walsh, fide N. Banks 

Just one example of this characterization was secured by Mr. J. D. Mitchell 
at Victoria, Tex., on March 8, 1909. 

Troctes divinatona Miill. 

Numbers of this wingless corrodentian occupied an empty cell of the weevil 
Smicraulax tuber culaius Pierce, m material that the writer gathered on De- 
cember 19, 1910, at Dallas, Tex. Another colony was located at the same 
time infesting a dead, riddled stem. 

Entomobrya viultifasciata Tull. Det. by J. W. Folsom.* 

This collembolous scavenger happened to be spied among bits of detritus 
that had been shed' by the branches which Mr. W. D. Pierce brought from 
Mansura, La., under date of April 13, 1909. Only a few individuals, however, 
could be detected. 

Entomobrya sp., exact identity not recognized, fide J. W. Folsom. 

Two frail nondescripts which closely resembled the foregoing representatives 
fell into the hands of the writer at Natchez, Miss., on May 25, 1909. After ac- 
cepting them for study, Doctor Folsom stated that he could not then decide 
upon their specific identification, but first desire some European forms for 
comparison* 

ACARINA. 

Monieziella Longipesf Bks. Det. by N. Banks. 

This ravager was taken with the psoeiJ eggs as mentioned heretofore under 
Minor Insects. Its brownish, ' harcl-crusted appearance plainly betokened a 
fierce disposition at the outset, while its behavior gave assurance that it 
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really did possess a greedy nature. It thrived well in confinement, evidently 
feeding upon the ova by extracting their contents and later killing the young 
insects which issued from such of the former as had escaped harm. Even 
at the last, it seemed to derive subsistence for a few days from the dead 
bodies themselves. Although the infested leaves became coated with mold, 
its activities were not hindered in the least. 

The above specialist reported his determination of the specimens as fol- 
lows: “The mite is one of the tyroglyphids, of the genus Monieziella, per- 
haps M, longipes Bks. All the species of the genus are predaceous.” 

Oripoda elongata Bks. Det. by N. Banks. 

Several individuals as assigned here inhabited some of the old abandoned 
cells of the weevil Smtcraulax tuberculatus Pierce, belonging in an accession 
of stock that the writer selected at Natchez, Miss., on May 1909. Accord- 
ing to the authority as before named, this acarid feeds on decaying vegetable 
matter. 

Gamasm sp., immature, fide N. Banks. 

Examples which could only be classified this far were secured at the same 
time under like conditions as have been noted in the foregoing record. Mr. 
Banks expressed his opinion that such forms probably subsist by plunderage. 

Liacarus sp., fide N. Banks. 

Only a couple of specimens of this sort chanced to be perceived on the 
exuvial casts of the weevil Smicraulax tuberculatus Pierce, which remained 
inside of the original cavity within one of the branches that the writer got on 
April 7, 1909, at Dallas, Tex. Mr. Banks stated that they represented “a 
species of Liacarus, one of the oribatid mites, a scavenger, and not parasitic. 
It had doubtlessly fed on decaying matter in the cell. Various kinds of mites 
are liable to be found in such places and have no relation to the insect mak- 
ing the hole.” 

Another individual that might have been an identical form happened to 
be spied in a similar mine at Sherman, Tex., on January 10, 1911, but as it 
was inadvertently lost, nothing could be learned about its status. 

Oribatula n. sp., fide N. Banks. 

At Sabinal, Tex., on June 3, 1910, Mr. W. D. Pierce came upon a mass of 
mites which had estabhshed themselves in a cerambycid burrow. In fact, this 
space was almost crammed full with the colony. Although the members were 
readily referred to the genus as just cited, their peculiar distinctions specifi- 
cally set them off as being new to science. Later developments proved that 
the originator of the chamber was Neoclytus abbreviatus Schf., the record of 
which has previously been given. 

BIBLIOGRAPHY. 

Ash MEAD, W H 1901 — [Aphid on mistletoe] (See Schwarz, E. A ; remarks following the 
reading of his paper ) 

Baker, C. F., and Easio, E O 1912 — Host index to California Coccidae. (C3al. St. Cora. 
Hort., Monthly Bulletin, 1, No 10, Sept., pp 740-763 ) 

Cites Phoradendrori flavescens (mistletoe) as host of Aspidwtus camellicB, U. S. Dept. 
Agrc. ; Asptdiotus hedcroe, and Saissetta oleat, U. S Dept, Agrc., p. 765. 

[This paper is a duplication of a former one See Essig, E. O., and Baker, C. F., 
1909.] 

Cockerell, T. D. A. 1892. — List of Coccid« observed in Jamaica. (Ins. Life, 4, Nos. 9 and 
10, June, pp. 883-334 ) 

Cites “Lecantum (?) dendrophthorcs Ckll. MS On Dendrophthora. ... I keep 
it provisionally as a Lecantum, but quite expect it is (as I supposed) a Pulvinaria or 
LtchtenBta,” p. 333. 

1898 . — Notes on Lecanium, with a list of the West Indian species. (Trans. Amer. Ent. 

Soc., 20, April, pp, 49-66 ) 
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Lecantum hemtsphancum Targiom-Tozzetti reported as occurring on Dendrophthorn 
cupre 880 tde 8 Eichler, m Jamaica, p. 55. The insect is now known as Satssetia hemis- 
phcBrtca, the hemispherical scale. 

289 $. — Two new species of Pulvinana from Jamaica. Trans. Ent. Soc. London, for ye'iv 

1893, June, pp. 159-163 ) 

Describes Pulvinana dendrophtliorop , n. sp , on Dendrophthora cupreesoides, p 162. 

— I — 1894 . — Two new Coccid® from the and region of Noith America. (Ann. Mag. Nat. 
Hist , (6), XIV, July, pp. 12-15 ) 

Descnbes Lecaniuin phoradendn, n. sp , on Phoradendron from Arizona, p 14. The 
host species has since been referred to by the author as Phoradendron macrophyllum 
Engelm. (See “The lower and middle Sonoran zones m Arizona and New Mexico," 
Amer Nat , 84, April, 1900, p. 293 ) 

Gives the following note, p 15 “This makes the third coccid believed to be found 
only on Loranthace®; the others are Dtaspts visct Schr. on Viscum, in Europe, and 
Pulvinana dendrophthora Ckll on Dendrophthora, in Jamaica “ 

1896. — Coccid® or scale insects, VII (Bill. Bot Dep Jam , II, May, pp 100-102.) 

Cites Pulvinana dendrophthora Ckll on Dendrophthora cupressoides, and states 
that the scale may be a variety of P cupania Ckll , p. 102 

1897 . — The food plants of scale insects (Coccid®) (Proc U S Nat Mus , 19, pp. 

725-785 ) 

The following summary of records, with references, is given, p 764* “For a note on 
the coccids peculiar to Loranthace®, see Cockerell * Diaapis vtsct Schrank is from Viscum 
album From Phoradendron cornea Lecantum phoradendn Cockerell Mr W. G. John- 
son has sent me some Phoradendron flavescena from Palo Alto, Cal , on which are Lecon- 
lum olecp, Bemard, and a form of Aspidiotus rapax, Comstock On Dendrophthopa 
cupressoides , Eichler, in Jamaica, have been found Pulvinana dendrophthora . Cockerell, 
and Lecanium hemtsphcencum, Targioni-Tozzetti “ ® 

1898 . — New Coccid® from Mexico (Ann. Mag Nat Hist , (7), i, June, pp 420-440.) 

Gives descriptions of the following new' species of scales on mistletoe . Pororoccus 
pergandei, host from lime tree, Cuantla, p 427 , Porococcu8 tinctonus, host from oak, 
Ameca, p 427 , and Dxaspis phoradendn, doubtless on Phoradendron, Cuantla, p 437. 
Regarding the last species the author has stated in letter “No doubt a native insect 
and nothing particular to do with D. visct ” 

1902 . — A contribution to the knowledge of the Coccid® (Ann Mag Nat Hist , (7), ix, 

June, pp 450-456 ) 

Generically revises Lecamum phoradendn Ckll to Mesolecamum photadendn, p. 452. 

1902 . — A catalogue of the Coccid® of South America. (Rev Chil Hist Nat , vi ) 

Includes description of Lecamum tnsolens King reported on Philodendron from 
Brazil, p. 255 Refers to the following species of scale insects known to occur on 
mistletoe, giving citation of original descnptions and nativ'e habitats* Dtaspia phora- 
dendn Ckll ; Diaspis visci (Schr ) ; Porococcus tinctonus Ckll ; Porococcu8 pergandei 
Ckll. ; and Mesolecamum phoradendn (Ckll.) 

> ■■■- 1912 . — Pseudococcus phoradendn Cockerell, new species See Wheeler, W. M , 1912. 
Notes on a mistletoe ant. Description, p. 138 and 134. [This species may possibly be 
same as the one mentioned in the present paper ] 

Comstock, J H. 1883 — See Femald, Mrs M E. 

Easio, E. O., and Baker, C. F. 1909 — A host index to Californian Coccid® (Pomona Jr 
Ent., 1, No. 2, June, pp. 53-70 ) 

Cites as follows, on p. 64: '‘Phoradendron ftavescens (mistletoe). Aspidiotui 
camellia, U. S. Dept. Agrc ; Aspidiotus hedera; Saisaetia olea, U. S. Dept Agrc." 

1912 . — See Baker, C. F. 

Febnalo, Mrs. M. E. 190 $. — A catalogue of the Coccid® of the world (Bui. 88, Hatch Exp. 
Sta. Mass. Agr. Coll.) 

Cites the following species from mistletoe Porococcua pergandei Ckll., p. 70 (see 
Cockerell, T. D, A.). Porococcus tinctonus Ckll., p. 70 (see Cockerell, T. D. A.). 


2. Anft. Mag. Nat. Hist , 1894, p, 15. 

8. Cockerell, Trans. Ent. Soc. Lond., 1898, p. 162 ; Trans. Amer. Ent. Soc , 1893, p. 55. 
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Cites on p 131 ' Pulvinaria dendrophthorcB (Ckll.). Lecanium dendrophthorcB Ckll., 
Ins. Life, IV. p. 833 (1892). Pulvinana dendrophthorcB Ckll, Tr. Ent. Soc. Lond , p. 

162 (1893). Pulvinana dendrophthorcB Ckll., Bull. Bot. Dep. Jam., ii, p. 102 (1895). 

Habitat. Jamaica, on Dendrophthora cupresBoides. 

Cites on t> 176 Mesolecantum phoradendn (Ckll ) Lecamum phoradendn Ckll., 
Ann Mag Nat Hiht , (6), xiv, p 13 (1894). Mesolecanium phoradendn Ckll., Ann. 
Mag Nat Hist , (7), ix, p 452 (1902) Habitat. Arizona, on Phoradendron. 

Cites on p 232 Dia»piH phoradendn Ckll (Scxi Cockerell, T. D A ) 

Cites on p 233 Duigpin visri (Sehr ) Coccm vtact Schr , Enum Ins Austr , pp. 

290, 588 (1781) Aspidiotus vmt Loew, Verb z b Ges , Wien xii, p. 110 (1862). 
Diaspis visa Loew. \'erh z h Ges, W'len \\ii, p 273 (1872) Aspidiotus visci Kalt , 
Die Pflanz , pp 293, 785 (1874) Diaspis visit Kalt , Die Pflanz , p 785 (1874). 
Aspidiotus visci Sign , Ann Soe Ent Fi , (5), \i, p 003 (1870) Diaspis visci Comst., 
2n(l Ilep Dep Ent Com I niv , p 90 (1883) Habitat — Euiope On mistletoe 
{Viscum album) 

Fui.mik, Ii 1010 — [ijosspparia spuria on Visium album] (Centbl B »kt [etc] 2, Abt 
25, Nos 1-4, pp 106-108, figs 3) 

"The author leports the linding of the European elm scale on the mistletoe (T. 
alburn) giowing m the \icmity of Durnstein, Austiia " (From Exp Sia Rec , U. S. 

’ D A , 23, No 7 ) The species Gosst/pana spana should be accd^dited to Modeer 

Hooker, W A 1908 —[CoccKhc on nustletoe in Texas ] (Proc Ent Soc Wash , 10, p. 10 ) 
• Rejiorts three species of scale on Phoradendron ftavescens from inesquite, collected 
at Eagle Pass, Tex , October, 1907 Ceroplastes nstudijormis Towns Ckll , a new 
lecoid for host plant, ('onus hespendum L , and Aulacaspis sp 

K\ltemj\( 71, J H /<S7^ — See Fi'riiuld, Mrs M E 

King, G B 1902 — See Cockerell, T D A A catalog of the Coccida* of South America 

Lokw, Heumw 1862 and 1872 — See Fernald, Mis M E 

M \i Gii LIVRAY, A I) 1912- The Washington meeting of tlio Entomological Society of 

America (Psyche, 19, Feb , p 22 and 23 ) Gives announcement of the present paper, 
being presented by A Rutherford, p 22 

— - 1912 — Prcx'eeclings of the Washington meeting (An Ent Soc Amer , 5, March, pp 
76-88 ) Clives shoit abstiact of^the pnsont jiaper, being presented by A Rutherford, 
p 76 

Muchell, J D, and Pn-uri, W D 1911 — The weexiL of Victoiia county, Texas (Proc. 
Ent Soc Wash , 13, No 1, pp 45-62 ) 

Cites Compsus aunccphalus Say from Phoradindron flavesievs^ p 48 

1912 — The ants of Victoiia (ount\, Texas (Pioc Ent Soc Wash , 14, pp 07-76 ) 

Cites the following species collected on mistletoe, all of which are reported m the 
present paper Pscudomyrma gracilis rnexicana, Pseudorn t/rma brunnea, Solenopsts 
geminata, C remast ogastcr luieolata, iitrumigenys lomsiana', Prenolepis (Nylandena) 
VLvidula melaiideri, and Camponotus fallaz discolor 

PiLHiR, W D, assisted by R A Cl.shman and C E Hood, under the diiection of W. D 
Hunter 1912 — ‘The inscet enemies of the cotton boll weevil (F S Dept Agr , Bu 
Ent , Bui 100, issued April 3 ) 

Gives the following citations* Eurytoma t ylodirmatis and Cerambycobtus cyantceps, 
p 50 ; Catolarcus hunteri, p 51 , and Microbracon melhtor, p 58, all as parasites of 
Smicraulax tuberculatus in mistletoe stems States that Snnrraulax tuberculatus is 
known to breed m stems of Phoradendron flavcsccns m Texas, Louisiana and Mississippi, 
being parasitized by the above-mentioned species, p 76, and it is also cited m list of 
host plants, p 80 

Pierce, W. D 191S . — Miscellaneous contributions to the knowledge of the weevils of the 

families Attelabidi© and Brachyrhinida;. (Proc U. S. Nat. Mus., v. 45, May 23, pp. 
365-426.) 

Cites Pandeleteius ctnereua Horn, taken at Dallas, Tex , March 6, 1909, breeding 
m twuga of Phoiadendron flavescens on Hicona ofba. Pierce and Tucker, p. 404. In- 
stead of Hicona albgi, the specific name of the host tree should be Quercus schnecktu 



166 


Kansas Academy of Science. 


Schaeffer^ Cbas. J906 . — New Rhynchophora. (Can. Ent., 38, October, pp. 389-344.) 

Cit«j Cryptorhynchut lactexcoUia Champ. : “Taken by beating mistletoe growing on 
walnut,” m Anaona, p. 344. (Also, see Schwarz, E. A.; footnote) 

ScHRANX, Fr\nz von Paula. 1781. — Enumeratio insectorum Austn® indigenoruin. ' (See 

Femald, Mrs. M. E.) 

Schwarz, E. A. 1901. — On the insect fauna of the mistletoe. (Proc Ent. Soc Wash , 4, 
pp. 392-394.) 

Records, on authority of Kaltenbach, four species from Vtscvm album of Europe 
Paylla vtsci Curt, (exophtla Frfd.), Aaptdwtus vtact Frfd , and two cerambycids of the 
genus Pogonocherua. Reports from Phoradendron in the United States Lecamurn 
phoradendrt Ckll., and an undescribed psyllid from California, collected on Phoraden- 
dron macrophyllum. A coccinellid, Cephaloacymnus occidentalis Hoin, an enemy of the 
scale Lecamurn phoradendrt, on P. macrophyllum, was rare in Arizona. Curculionid 
larv® bonng in branches proved to be an undescnbed Otidocephalus* its deserted 
galleries oemg occupied by ants, Cremaatogaater sp , which attended the scales The 
dead and dying branches resulting from the attacks of the weevils were bored by 
scolytid beetles belonging near the genus Stephanoderua. A bostryclnd borer bred out 
as an undescnbed species of Amphiceiua. Lvc®nid larva* whuh fed on leav'es bred out 
Thecla haleaua. 

In Remarks, ^Ir W. M. Ashmead stated that he had seen a scale insect and an 
aphid on mistletoe at Jacksonville, Pla , but he had not worked them up. 

Sionoret, Victor. 1876 — See Fernald, Mrs. M. E 

Wheeler, W. M. 1912. Notes on a mistletoe ant. (Jr N Y Ent Soc , 20, June, pp 
130-134.) 

Reports occurrence of ant colonies of the species Cremastogaster artzonenaia Wh. in 
burrowetl stems of Phoradendron fiaveacens var vtlloaum growing on live oaks, Quercus 
emoryt, in the Huachuca mountains, Anzona A species of coccid described by Prof 
T. D. A. Cockerell as Paeudococcua phoradendrt, n sp., was mvanably found attended 
by the ants m their nesting cavities. Author refers to observations made by Mr E A. 
Schwarz in his paper, “On the insect fauna of the mistletoe ” (Proc Ent. Soc Wash , 
V. 4, 1901, pp. 392-394.) The following species mentioned bv Mr Schwarz are cited. 
Lecanium phoradendrt, Cephaloscymnua occtdentalia, an undescnbed species of Oti - 
docephalua which caused the burrows, Cremaa^gaater sp , a species belongmg near 
Stephanoderua, Amphicerua sp , and Thecla haleaua. The ants (Cremaatogaater) and 
the borer (Otidocephalua) as referred to in the latter respects are believed to be identical 
in each of the two cases 

Author desenbes female and male forms of Cremaatogaater arizonenata and gives 
Professor Cockerell's description of Paeudococcua phoradendrt. 


* Smee described by Mr. Chas. Schaeffer as Ottdocephalua anzonicua, but without men 
tion of Its habits. (New Rhynchophora, II. Jr N. Y. Ent Soc , 15, June, 1907, p 76 ) 
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EXPLANATION OF PLATES. 

PLATE I 

Fig. 1. Probable lopidopterous eggs on mistletoe leaf and stem, enlarged 
six diameters. 

Fig. 2 Leaf of mistletoe, showing scars of oviposition by supposed homop- 
terous insect, enlarged four diameters. 

PLATE II. 

Fig. 1. Mistletoe stems infested with the terrapin scale, Lecanium nigro- 
jascvatum Perg., natural size. 

Fig. 2. Section of former enlarged six diameters. 

PLATE III. 

Fig. 1. Gall formations on fruiting pedicels of mistletoe, natural size. 

Fig. 2. Bunch of galls enlarged six diameters, showing emergence holes of 
supposed hymen opterous producer. 

AH from original photographs by the author, except that acknowledgment 
is due Mr. G. N. Wolcott for assistance in making the original of figure 2, 
plate I. 
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Notes on Some Fungi from Eastern Kansas. 

Guy West Wilbon. 

During the writer’s sojourn in Kansas a small collection of fungi, chiefly 
parasitic, was made at Lawi-ence. Some of these were, of course, very common 
and widespread, but others were among those species which deserve to be 
listed as rare. Moreover, the majority of the records of fungi from Kansas 
are from localities in the western two-thirds of the state. It therefore ap- 
pears desirable to place on record a list of the species collected. Notes have 
been added on a very few species of which no specimens are now at hand, but 
these are of such abundance m the localities noted that they may easily be 
collected at any time. Duplicates of the majority of the species are in the 
herbarium of the University of Kansas and a portion of them are at the Kan- 
sas State Agricultural College in Manhattan. 

The classification and nomenclature adopted is m the mam that in common 
use among American mycologists. The Uredinales have all been named ac- 
cording to the scheme of classification used by Doctor Arthur in the North 
American Flora, while the Hyphomy cotes have all been grouped under 
Moniliaceae as in previous papers on parasitic fungi. 

Family Peronospor.\ce.e 

1. Rhysotheca halstedii (Farlow) Wilson. 

On young plants of Ambrosia tnfida L. Not abundant. 

2. Rhysotheca crevami (Peck.) Wilson. 

Very abundant on Geranium carolaniana Walt. 

3. Peronospora planiaginxs Underwood. 

Not common, but at one locality rather plentiful on Plantago artstata 
Michx. This species has been collected in but two other localities, the 
type locality at Auburn, Ala., and at West Raleigh, N. C. The species is 
difficult to detect in the field, as the conidiophores are produced rather 
sparingly on the discolored areas of the host. The infection is easily 
mistaken for the work of insects unless very careful inspection is made. 

4. Peronospora lepidii (Me Alpine) Wilson. 

Conspicuous and not uncommon on Lepidium densiflorum Schrad. 
Probabb^ present on other crucifers. 

5. Peronospora corydalis De Bary. 

Not uncommon on Capnodes aureum (Willd.) Kuntze. 

6. Peronospora parasitica (Pers.) Fries. 

Common on ^phia intermedia Rydberg. Probably present on a num- 
ber of other hosts of the family, as this is one of the most widespread 
species of the genus. 

Family ALBUGiNACEi®. 

7. Albugo Candida (Pers.) Rousel. 

Very common on Bursa bursa-pastoris (L.) Britt^, Lej^ium densi^ 
fiorum Schrad., Sophia intermedium Rydberg, and Sisymbrium oiicmalis 
(L.) Scop. A widespread species. Probably also occurring on other 
crucifers. 

8. Albugo Ipomoeos-penduranecB (Schw.) Swingle. 

Common on Ipomoea hederacea (L.) Jacq. 
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9 . 


10 . 


11 . 

12 . 


13 . 


14 . 

15 . 


16 , 


17 . 


18 . 

19 . 


20 . 


21 . 


Albugo bliti (Biv.) Kuntze. 

Rather abundant on Amaranthus hybridus L. and Acnida tuber culata 
Moq. 

Albugo portulacce (DC.) Kuntze. 

Common in early summer on Portulaca olcracea L. 

Family Erysiphace^. 

Erysiphe graminis DC. 

On Poa pratensis L. Common and destructive in shaded, moist places, 
but as usual no perithecia formed. 

Erysiphe polygoni DC 

On Galium apanne L. Very abundant on this host, which it completely 
destroyed after heavy rams. This is one of the species of the family with 
a remarkable range of hosts, so its collection is to be expected on a wider 
range of plants. 

Family Amphisph.*:ri\ce.e. 

Caryospora putminum (Schw.) De Notaris. 

On peach pits which were exposed to the weather during the winter. 

Family Ustilactnace.^:. 

Ustilago zece (Beckm ) Unger. 

Common and somewhat destructive on Zea mays L Not collected. 
Ustilago oxahdis Earle & Tracy. 

Found on one clump of Oxalis stneta L. One of the rarer species of 
the genus 

Sphacelotheca sorghi (Link) Clinton. 

On Sorghum vulgar e Pers. Common and destructive on kafir m some 
localities. 

Family TiLLETi^cEi®. 

Entyloma veronicce Lagerh. 

On Veronica peregnna L. The most western record, apparently, for 
this rather rare species 

Family Pucciniace^. 

Gymnosporangium juniperi-virginzanm Schw. 

Rather common on Juniperus virginiana L. The secial stage not col- 
lected. 

Nigredo seditiosus (Kern) Arthur (= Uromyces Kern). 

I on Plantago aristata Michx. The telia of this species is recorded 
from Kansas on Anstida dichotomum Michx. Indeed, the type collec- 
tion of the species is from Wa Keeney on this host. So far as the author 
is aware this is the first collection of the secia of this species in the state. 
This stege is very inconspicuous and easily overlooked. Careful search 
on various species of Plantago resulted in a single collection. 

Nigredo Hordei (Tracy) Arthur (=zUromyces Tracy). 

II, III on Hordeum pussillum Nutt. While this collection is pre- 
dominatingly uredinial, a few immature teliospores are present in the sori. 
Abundant in one held. 

Nigredo caladii (Schw.) Arthur (= Uromyces Farlow) . ^ 

I on ArisoBma draconiium (L.) Schott, and A. triphyllum (L.) Schott. 
Not abundant, but a very conspicuous rust. 
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22. Nigredo Polygoni (Pers.) Arthur {z=.Uromyces Fuckel). 

II on Polygonium erectum L. Not common, but abundant where 
found. 

23. Nigredo caryophylhna (Schrank) Arthur (z^Uromyces Winter; U. dianthi 

Nissel). 

II, III, on Dianthus caryophpllus L. Common, but not destructive, in 
greenhouses at Lawrence. 

24. Nigredo proeminens (DC.) Arthur (= Uromyces euphorbioe Cooke & 

Peck). 

I on Chamcesyce maculata (L.) Small and C. serpens (HBK) Small. 

II on C. maculata (L.) Small and Poinsettia dentata (Michx.) Small. 
A common rust, the aecial stage especially being quite conspicuous from 

the erect habit of the host. 

25. Nigredo Spermacoces (Schw.) Arthur (= Uromyces M. A. Curtis). 

III on Diodia Teres Walt, in southeastern Kansas. Collected in La- 
bette county. 

26. Diccroma pocuhjorme (Jacq.) Arthur {=:Puccinia graminis Pers.). 

II on Triticum vulgare L. 

27. Dicwoma impalienlis (Schw.) Arthur i=^Puccinia Arthur). 

II on Elymus virginica L. Not common. The secia on Impatiens was 
not collected. 

28. Dicceoma Cnracis-ertgcrontis Arthur Puccinia Arthur). 

I on Eng cron rarnosus (Walt.) BSP. Not abundant. Telia not col- 
lected. 


29. Dicceoma Asparagi (DC.) Kuntze {'=zPuccinia DC.) 

Ill on Asparagus officinalis L. Not common, and appearing too late to 
be seriously destructive. Seen only on cultivated asparagus. 

30. Dicwoma polygoni-amphibicr (Pers) Arthur {=Puccima Pers.). 

I on Geranium carolamanum L. Not abundant. Telia not seen. 

31. Dicceoma hehatUhi (Schw.) Kuntze {=zPuccinia Schw). 

II on Hehanthus annuus L. Abundant on sunflowers. 

32. Allodus podophylli (Schw.). Arthur (=Puccinia Schw.). 

I on Podophyllum peltatum L. Neither common nor abundant. A 
short-cycle form without uredima. Telia not seen. 

33. Bullaria taraxaci (Plowr.) Arthur {z=zPuccinia Plowr.). 

II on Taraxacum officinale Willd. Abundant. Scarcely a plant of the 
host on the University campus unaffected. 

34. Dasyspora xanthi .(Schw.) Arthur (^Puccinia Schw.). 

III on seedling Xanthium sp. Abundant. A short-cycle form with 
telia only 

Family Polyporace.e. 

35. Hexagonia alveolaris (DC.) Murrill (z=Favolus canadensis Klotzsch). 

Common on fallen twigs. 

36. Pomes Robinice (Murrill) P. & D. Sacc. 

On living Robinia pseudo-acacia L. Not uncommon on the black lo- 
cust about Lawrence. 
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Family Phallace.«. 

37. Phallus ravenelii B. A C. 

During the spring and early summer, and again after the rains of early 
autumn, this species was abundant on lawns in Lawrence, and, accord- ' 
ing to Prof. W. B. Wilson, also at Ottawa. Unlike this species in more 
esistem states, there was very httle of the foetid odor given off, fre- 
quently not enough to make the plants unpleasant out of doors. 

Family Phomatace.®. 

38. Septoria gaurina E. & K. 

On Gaura parviftora Dougl. Common and to a considerable extent 
defoliating the host. 

39. Septoria convolvulce Desmaz. 

On Convolvulics sepium L. Common and causing some damage to the 
host. 

40. Septoria Lactucoe Pass. 

On Lactuca scariola L. Abundant on this weed. 

Family Melanconiace.® 

41. Colletotrichum gramineum (Gesati) G. W. Wilson, 

On Hordeum pusillum L. Abundant on this host, and probably also on 
other grasses. 

Family Moniliace.«. ♦ 

42. Ramularia decipiens E. A E. 

On Rumex crispus L. Conspicuous and common on this host, and 
probably also on other species of the genus. 

43. Cercospora cenotherce E. A E. 

On Anogra albicaulis (Pursh.) Small. Defoliating a cultivated clump 
of the host plant. 


Edible Mushrooms of Kansas. 

Elam Bartholomew 

It is often too true, ^‘In the course of human events,” that he whose knowl- 
edge is the most superficial in a given line of attainment is usually the one 
who can speak, and sometimes write, the most glibly on said topic, whether it 
be in politics, morals, religion or trade, or in the deeper realm of scientific 
research. Yet to elaborate on a theme with the thought to bring enlighten- 
ment to the hearer or reader presupposes that the effort should come through 
the medium of some one who is qualified, in a fairly marked degree, to present 
the topic in an edifying manner; so, as there are two horns to the dilemma, I 
presume the safer course for me will be to grab hold of both horns and let the 
dilemma shift for itself. I believe this is the first time that a general dis- 
cussion of the edible mushrooms of Kansas has Been undertaken, and as this 
paper is calculated to be merely academic in scope, it is to be hoped that in 
the near future some one better qualified may build a worthy superstructure 
on the foundation that I am laying to-day. 

My remarks in this paper will be confined to my own observations and 
experiences in this state. While we have, perhaps, more than a hundred 
species of edible mushrooms in Kansas, I will consider only about twenty-five 
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of the commonest and most noteworthy species. In the United States there 
are more than one thousand species of mushrooms, including the puffballs, 
and I think it can be safely said that you can count on the fingers of your two 
hands all the species that are known to be violently poisonous. 

In this discussion I shall confine myself to only three family groups of the 
fungi, viz., the AgaricaceaB, the Lycoperdaceie, and the Helvellacese, or, in 
other words, the agarics, the puffballs, and the morels. In the first group we 
have the well-known common meadow mushroom, Agaricus campestris, of 
commerce, both in and out of cultivation. With its short stipe, white cap or 
pileus, and pink gills or lamellae, it needs no additional description, as its 
range is world-wide Out of cultivation it is usually common from May to 
October about old manure dumps, on lawns, in meadows and on the open 
prairie, growing abundantly on fairy rings. I have seen this king of mush- 
rooms growing so abundantly on the Saline river north of Wa Keeney, on 
closely cropped buffalo grass, that I feel safe in saying that one day in June 
several years ago there could have been gathered a large farm wagonload 
from the tens of thousands of plants on a tract not to exceed five or six acres 
in extent. 

Another species of this genus is Agancus arvemts, the horse mushroom, 
which is quite similar to the meadow mushroom, but is much larger and 
coarser m structure, often reaching five inches m diameter. It is usually 
found about old barnyards and manure dumps It usually has a double collar 
around the stipe instead of single as in the case of the meadow mushroom. 
The pileus is thick and the gills are pinkish. The flavor is excellent. 

Next we come to what are popularly known as the “ink caps,” which belong 
to the genus Coprlnus and are very fragile, and also of very short life, as they 
soon deliquesce and disintegrate in bright sunlight, melting to black masses. 
The species of this genus are all edible and of good flavor. The maned agaric, 
Copnnus comatus, is the best known and is readily recognized by its large, 
drooping cap, which never fully expands. The plant is four to six inches high, 
growing solitary or se^ eral together, in all sorts of situations. Coprinus atra- 
m€7itarius is found in dense tufts about old stumps and like situations. The 
campanulate pileus is thick and meaty, furnishing a good mass of toothsome 
food. Coprinus ebulbosus and Copnnus micaceus follow in order. They both 
grow in tufts about old stumps. The former has a scurfy pileus, while in the 
latter it is smooth but finely striate. A species closely related to Coprinus is 
PancBolus. The one species in this genus worthy of note is Panceolus solidipes, 
which is three to five inches high with a solid white stipe and bell-shaped, 
dirty-white pileus. It is of excellent quality and is often found in fair quan- 
tities on dung in pastufes following a spell of rainy weather in July or August. 

Two delicate and fine-flavored species which grow mostly in groups, found 
in groves and places where trees have been cut off, are Hypholoma cutifractum 
and Hypholoma inccrtum. They are very similar in appearance, with the 
exception that in the former the pileus is cutifractate or broken, while in the 
latter it is smooth and unbroken. The cap is white, inclining to purplish at 
the edges, thin and very brittle, one and a half to three inches in diameter, 
with a brittle white stipe of about the same length. It is common from June 
to August. To my taste there are no finer agarics than Pholioia vermiflua and 
Pholiota proecox. They are of a good size, with a thick, plane-expanded pileus 
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of two to three inches in diameter, on short stipe, cream-colored and viscid 
when young. The gills are grayish white at first, turning to a rich cinnamon 
brown with age. The plant often remains standing in the hot sun for several 
days after maturity, and becomes completely dry with but little change of 
form. The plants grow on cultivated ground about trees or out in the open 
field through May and June. In 1917, on a small tract of ground that had 
been sown to barley, where previously had been a plum orchard, the Pholiota 
vermiflua came up m May by the hundreds, and we were kept m fresh mush- 
rooms every day as long as the conditions were favorable. 

Cortimnus nmosus is another ^‘best seller.” Some seasons this species is 
found m great abundance, especially m cottonwood gro\es, where hundreds 
of them may be found in rows and curves entirely hidden beneath the old, 
dead leaves, which are raised up four or five inches, presenting the appearance 
of the runway of a mole as large as a rabbit! This fungus is of good size, two 
to four inches in diameter, with a grayish-white pileus of medium thickness, 
with hght-bluish to purple-tinged gills. It grows singly or in groups of several 
plants united at the base. Several •years ago I found this species so abundant 
in a cottonwood grove near our home that I brought in a buggyload every few 
days until the season for it had passed. Its edible qualities are close to the top 
of the list. Lactarius velereus, which in habitat is quite similar to the pre- 
ceding species, is also a good edible mushroom, but usually pot very abundant 
in this state. It is low and stocky, with thick stipe, white pileus, often de- 
pressed in the center. The flesh is quite peppery, which element passes off in 
cooking. 

Pluieus cervimis, the deer mushroom, is a handsome edible species found in 
timber from May to August, on old logs, stumps and rotten wood. It is two 
to six inches high, with thin, very light fawn-colored pileus, two to four inches 
in diameter. It is common, but not abundant at any time. 

The common oyster mushroom, Pleurotus osteratns, is found on old logs 
and stumps throughout the state wherever timber is grown, from June to Sep- 
tember. It IS nearly pure white throughout, sessile, and usually in laminated 
tufts eight to ten inches across. It must be collected when it is quite young to 
be of value, as it soon becomes tough and unpalatable It is a well-flavored 
species and easy of recognition, even to the novice, who having once learned 
its form is not likely ever to forget it. 

What may well be called our winter mushroom is known scientifically as 
Collybia veluhpes. I have found it on old logs, stumps and buried wood in 
every month of the year. It is light to dark yellow or tan color, with nearly 
white gills, and is usually found in dense groups with many of the pilei unex- 
panded. It is rather tough and does not come up in texture or flavor to many 
other species. 

The last of the agarics of which I shall speak is Lepiota rnorgani, which is 
by far our largest species, and is found in all parts of the state from June to 
August. The plant is six to eight inches high and has a somewhat scaly pileus 
five to ten inches in diameter. The stipe is white and graceful, with a neatly 
laundered collar near the top. The gills or lamellae are white, turning to light 
greenish with age. It occurs on prairies and in open woodlands. This is one 
" oi our unwholesome mushrooms and its use should be avoided. Nevertheless, 
it has a good flavor, and I have eaten it with relish, while one member of my 
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family was made quite sick from the same dish. Mycophagists everywhere, I 
believe, give it just these properties — making certain persons quite ill while 
others go unharmed. 

Let us now turn to the puffballs. Of these, the giant puffball, Calvalia 
gigantea, is the largest and best known as it often measures twelve to eighteen 
inches in diameter. It is nearly smooth. It is common throughout the state 
and should all persons know of its esculent qualities thousands of pounds of 
palatable and nutritious food might be utilized which now goes to waste. This 
species dries to a rich brown when the spore mass breaks. The flavor is quite 
excellent when the plant is young, but becomes much stronger with age. 
Calvatia ccelata is another of the large puffballs with a beautifully embellished, 
warty top, quite unlike the preceding species. It also in breaking reveals a 
dense brown spore mass. Its flavor and edible qualities arc similar to the 
giant puffball, for which it is often mistaken. Coming down the scale a little, 
we have two more rather large puffballs, viz., Calvatia cyathiformis and Ca^- 
vatia hlacina. Both species are found in open glades and on the prairies in 
all parts of the state. They are readily separated from the previously men- 
tioned species by the deep purple spore masses manifest in the ripe fungus, and 
by their more attractive flavor when served. The aforementioned four species 
constitute, perhaps, nine-tenths of the edible puffball flora of Kansas. Then 
come the little puffballs, such as Lycoperdon pulchernmum, the beautiful, cov- 
ered all over with white, bristly excrescences, L atropurpureum, L. wrighiii, 
and many others. As there are no poisonous puffballs, you are at liberty to 
help yourself to anything you may find. There are, however, several species 
winch carry a rather disagreeable odor, which should be discarded as unde- 
sirable. 

Last, but not least, we come to the morels, or sponge mushrooms, of which 
species Morchella esculenta is the most common and best known. It is of a 
dull flesh color, usually conical, deeply pitted in its fruiting parts, and rests 
•on a thick, hollow white stipe. This species, while common throughout the 
United States and Canada, is seldom abundant, but when you do find it in 
sufficient quantity for table use, if rightly prepared, you have a dish fit for a 
king. ^ 

My object in this paper, is, if possible, to draw your attention to the fasci- 
nating conservation of tens of thousands of pounds of most delicious food 
which annually goes to waste through a lack of knowledge in knowing how to 
properly care for it. As to the actual food value of mushrooms the authorities 
differ. Some claim that of the better varieties, pound for pound, they are 
equal to beefsteak, while others claim that the food value is very little above 
that of turnips or cabbage, and that a chemical analysis discloses but a very 
meager food content. To the latter class belong that large company of per- 
sons who are not mushroom eaters or mycophagists. The constituent elements 
which are contained in the ordinary mushroom are not easy of analysis as to 
their intrinsic and nutritive value as a food product. Let us look at the matter 
from the analytical chemist’s standpoint. He can take a pound of beefsteak 
to his laboratory and analyze it carefully, giving us in hundredths each and 
every constituent element contained therein, and by adding up these elements 
as indicated on his trial paper will give us within a fraction the round 100 per 
cent. Yet should he go to his shelves and from his containers take the exact 
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amount of each element, as per analysis, and place them in a bowl and thor- 
oughly mix, what would he have? Verily, not beefsteak; but rather would he 
have a dirty-lookmg, sloppy mass that would most probably cause a well-bred 
dog to put his tail between his legs and hike for a hole under the barn I Often, 
on “a hungry summer day,” as Will Carleton says m his “Lightning Rod Dis- 
penser,” I have eaten a full meal of mushrooms with scarcely a mouthful of 
other food, and their staying qualities have always been as satisfactory as a 
full meal of bread, potatoes and meat. With me, mushrooms as a food and a 
relish are par excellence I 

It would be foolish to contend that the medicine which the sick man takes 
contains food elements which restore him to his normal health, for we know 
that all medicines are given for the sole purpose of assisting nature to assume 
its functions by throwing off the disaffection. You are at liberty here to follow 
out the sequence. 

By the brief descriptions given in this paper you will not be able to deter- 
mine all the species named, so you want to know, then, how it may be done. 
Good! This is a rather hard proposition to set before you with any positive 
clearness. This knowledge must mainly be attained in the field, but it will 
not come down upon you like “a rushing, mighty wind,” as the Spirit descended 
on the day of Pentecost, but rather it will take months, and perhaps years, for 
a fair development. Knowing the difference between a puffball and an agaric, 
you desire to know how to distinguish between the differenf species in each of 
these groups. The printed descriptions in the books, the big out-of-doors and 
the association of some one who knows should soon place your feet in the path 
to a good attainment. 

You recognize your friend by his form and features; you know the differ- 
ence in appearance between the figure 6 and the figure 7; the face of your 
friend is unlike that of any one else among your acquaintances; the figures 6 
and 7 are wholly unlike and you never confound one with the other. This is 
the secret of the whole matter. Get on speaking terms with your fungus friends 
and the door of attainment will swing open before you, never to close. 

The methods of preparing mushrooms for the table are various indeed, and 
for the best resulfs should conform to the taste and practice of the eater. In 
Farm Bulletin No. 796 of the U. S. Department of Agriculture many methods 
of preparation are given. The canning of all sorts of mushrooms is becoming 
a common and most valuable practice, a full account of which is given in the 
bulletin also. Aside from some of the more sesthetic forms of mushroom 
cookery is the common, inexpensive stew, which applies to nearly all forms 
alike, and is as follows : Place the prepared material m a porcelain or granite 
stewer, with sufficient water, and boil for ten to twenty minutes, according to 
the texture of your mushrooms. Remove from the fire, pour off the water, re- 
place on the fire and pour in sufficient rich, sweet milk to nearly cover the 
mushrooms ; then season to taste with butter, pepper and salt, and let the mass 
again just come to a boil. Serve hot, and you will have a dish to a queen’s 
taste. 

There is a pronounced prejudice against the eating of mushrooms. Many 
people are afraid to have anything whatever to do with them. Guests at our 
own table have looked askance and with astonishment upon us as we partook 
of the ‘Vile stuff,” with a look on their faces as though they expected to see us 
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in the throes of mortal agony at any moment, which always puts us in remem- 
brance of the barbarians wko thought the same thing of the Apostle Paul on 
the island of Melita when the viper fastened itself on his hand. It is true that 
many cases of fatal mushroom poisoning, through ignorance or carelessness, 
have occurred from the Missouri river east to the Atlantic coast, but when the 
good Lord staked out the territory of Kansas it pleased Him to hedge it about 
with such peculiar conditions that we are almost if not entirely free from 
poisonous species. The deadly amanitas do not seem to be a product of Kan- 
sas, as we have no published reports of their occurance in the state. Amanita 
phalloides and A. muscaria of the East cause, perhaps, nine-tenths of all the 
fatal cases of mushroom poisoning in the United States. 

There is, however, one species of this genus. Amanita prairiicola, in western 
Kansas, growing m short buffalo grass on the high prairies of Phillips and 
Rooks counties, in August and September. The writer discovered this species 
in August, 1896. It is white throughout, with medium length stipe, scurfy 
pilciis and dries solid m situ. It has a villainous appearance, and I have given 
it a rather wide berth. It was described by Dr. Chas H. Peck in Bulletin 
Torrey Botanical Club, p. 138; 1897. 

What are known as unwholesome mushrooms, such as Lepiota morgani, 
cause a very unpleasant illness very soon after being eaten, but the deadly 
species do not show their effects for a number of hours, or perhaps until the 
following day, when their action is violent and positive, leaving the patient in 
no doubt as to his misfortune. 

No, there is no “discolored silver spoon” test or any other chemical method 
to distinguish between a poisonous and a nonpoisonoiis mushroom. 


More Evidence That Platte River, Nebraska, Formerly 
Connected with Grand River, Missouri. 

James E Todd 

As it IS uncertain whether this investigation may be carried further very 
soon, it seems well to place on record a report of progress to date. 

In preparing a paper on the Pleistocene history of the Missouri river 
(Science, n. s, vol xx\ix, p. 263 et seg.), in examining the topography of 
the country it w'as found that the steepest slope from a point near Nebraska 
City on the Missouri river was not along the course of the Missouri, but 
southeast to the vicinity of Stanberry, on Grand river, Missouri. Attention 
was called to the fact, and the theory was proposed that preceding the Kan- 
san stage of the great -glacier the drainage was southeastward rather than 
along the line of the present Missouri. 

Another fact was recalled that in the iireparation of Bulletin 158 of the 
United States Geological Sur^^ey, reference had been made to the report of 
the United States engineers for 1890, which stated that a deep preglacial 
channel had been discovered near Nebraska City. As no other similar case 
was found at the time of publication of said Bulletin 158, it was judged more 
probable that some Pennsylvanian strata had been mistaken for till and glacial 
gravels. 

With a map of the region in hand, it will be noticed that there is a brandy 
of the Grand river rising near Platte river, Missouri, and flowing southeastil 
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There had been reported from Stanberr>'^ the existence of a deep, buried 
channel. The suppb^ of water for that city is derived from wells 200 feet 
deep, the water rising very nearly to the surface. Near Clyde, a few miles 
northwest, a small flowing well was found, said to be 300 feet deep. Not far 
away, on higher ground, another well had pierced the same supply. 

At Tarkio, Mo , on the Big Tarkio river, several artesian wells were made 
several years ago These are quite fully reported in “The Underground 
Waters of Missouri,’’ Water Supply Paper 195, United States Geological 
Survey. One of the first was at the electric-light plant, a little west of the 
mam valley of the river, and on slightly higher ground. 

Thickness, Depth 



jeet 

feet 

Black loam 

30 

30 

Gray clav, with stiata of glacial houlclcis 

40 

70 

Blue clay 

100 

170 

Hardpan 

10 

180 

Coarse sand 

10 

190 

Rock 

20 

210 


Professor Adair, of Taikio College, mapped some fifteen or sixteen flowing 
wells which extend up and down the Tarkio vallev for five or six miles. Most 
of these derive their supply from the gravel below the bowlder clay, there 
being about the same sort of formations in all the wells, excepting some 
toward the south, which furnish salty water, evidently 'from the Pennsyl- 
vanian. In most of the wells there are two w’ater supplies — one, which is 
quite soft, 30 or 40 feet below the surface, in the valley; another, the most 
abundant supply, from about 170 feet, is hard. The latter is from sand and 
gravel, below thick, blue till 

Professor Adair and Professor Sheperd, who jirepaied the watei -supply 
paper, both attributed the gravel and sand to a ])reglacial channel of the Big 
Tarkio, but Mr James Chambers, who has bored many wells in that region, 
is strongly of the belief that the preglacial channel in which the gravel was 
laid extends from the northwest to the southeast. He claims thaX the gravel, 
with abundant water, has been struck in wells nineteen miles northwest and 
about twenty miles southeast of Tarkio. His idea is that the ancient valley 
was about four miles in width. The well which Mr. Chambers drilled farthest 
northwest from Tarkio was about nine miles southeast of Hamburg, Iowa. 

Returning to Nebraska City, we find in the report of Mr. E. H. Wilson, 
December 1, 1879, quite a discussion of the various sections near Nebraska 
City, in which he speaks of the preglacial channel as being from 165 to 175 
feet below the present surface of the bottom lands and 60 to 75 feet deeper 
than the rock-wom bed of the old Missouri. He says that “the deeper valley 
was largely filled with a very hard, tenacious, drab-colored clay, mixed with 
angular fragements of stone, generally of lime, though in one observed 
instance, of quartzite, the prevailing bowlder material of the northern glaciers.” 
The general direction of the deep channel, he says, was south 80 degrees 
east, nearly at right angles with the main direction of the Missouri. He 
suggests that it may be an old bed of the Platte river in Nebraska, and 
mentions the abrupt turn of the Platte eastward about 20 miles above its 
mouth as suggestive. He apparently thought of the eastern turn as a change 
^ reacting from the glacial period. He was impressed, also, with the absence 
of limestone cliffs in the line of the deep valley. 
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A consideration of a map of the region suggests that a branch of the Weep- 
ing Water from the northwest might indicate or result from an old channel of 
the Platte; but from a personal knowledge of the exposures along both the 
Weeping Water and the Platte, which are nearly continuous in both cases, 
his view seems entirely improbable. It seems more probable that the deep 
channel lay more nearly along the present course of the Platte and the 
Missouri river. The borings in the vicinity of Plattsmouth, reported in the 
annual report of the Missouri River Commission for 1890, does not reveal 
any trace of the deep channel, from the simple fact that they had no means* 
of penetrating the river deposits below a depth of about 80 feet An ex- 
amination of the junction of the Platte and the Missouri simply shows that 
over much of the area bedrock was below a depth of 80 feet; how much we 
have no means of knowing. Hence there is nothing to forbid the conclusion 
that Platte liver of Nebraska probably flowed down the present valley of the 
Missouri. 

In order to get some idea of the slope of the preglacial river we have had 
difficulty in finding any definite level to figure on. The upper limit of main 
gravel and sand, we may expect in many cases, was much reduced by the 
action of the glacier, while in other localities it may have been unaffected by 
those agents. The bottom of the gravel would doubtless vary much according 
to the hardness of the bedrock below, hence would not furnish a very reliable 
guide On the whole, however, the lattei seems the best to take for our 
purpose. At Nebraska City the bottom of the ancient channel is about 170 
feet below the surface of the bottom land, which at Payne, opposite Nebraska 
City, IS 924 feet A. T., which would make the bottom of the deep channel at 
that point about 755 feet. At Tarkio the city well, with its top 950 A. T., 
struck bedrock at a depth of 190 feet, or at an altitude of 753 feet. The 
bottom of the sand is lower toward the .south, and quite possibly toward the 
east. Near Clyde, whose altitude is judged to be about 931, bedrock is said 
to have been struck about 300 feet in depth, but both the altitude of Clyde 
and the depth for the striking of bedrock in the well are not veiy reliably 
reported At Stanberry bediock is struck 200 feet below the le\el of the 
station, which is 850 A. T 

Putting these data together, we find that from Nebraska City to Tarkio the 
slope is only about one-third of an inch to the mile, but from Nebraska City 
to Stanberry the slope is about one and one-third feet per mile. This is a 
little more than that of the jiresent Mussoun from Nebraska City to Kansas 
City. 

The absence of prominent exposures of limestone along the general course 
of this supposed Platte-Grand valley indicates that a master stream had cut 
down nearly to grade and had a bottom land three or four miles wide. 

From its position and direction we should expect that it might receive 
tributaries both from the southwest and northeast. In studying the mapjof 
the Missouri river trough we find that opposite Plattsmouth, Neb., the bottom 
land IS about six miles wide, at Nebraska City seven and a half, while the 
ordinary width is less than four miles; at Amazonia it is only about three. 
Two other wide places in the valley are found opposite the mouths of the 
tributaries of the Missouri from the west. One is opposite the Little Nemaha, 
where it is nine miles in width; another opposite the Big Nemaha, where it 
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is fully twelve miles in width. It seems probable that the latter-mentioned 
streams formerly flowed through to the master stream of the valley near 
Stanberry. At Falls City, Neb., on the Big Nemaha, there is a terrace about 
forty feet above the level of the stream composed mainly of older rocks, 
capped with a few feet of gravel, which is mostly chert. This material is ob- 
served along other streams m Kansas as marking the bottom of preglacial 
streams. Taking the slope from Falls City to Stanberry, it is found to be 
about five and one-third feet per mile. 

While the facts just considered seem to favor the theory as presented, there 
are some facts which do not readily harmonize. One is the fact that the 
pressure in artesian wells at Tarkio cannot be from a higher portion of the 
main channel, because they are about on the same level with the bottom 
lands near Nebraska City, so that the water appearing at Tarkio cannot be 
supplied from the mam channel of the Missouri, as we might expect. It 
seems probable that the water in the Tarkio wells is sujiplied by an old 
channel or tributary coming in from the north along the line of the Big 
Tarkio. 

Moreover, the slope of the \ alley from Nebraska City to Tarkio seems 
insufficient, but we should remember that we are trying to judge of the slope 
of the stream from the altitude of the bedrock on the bottom, which may 
vary from being parallel with the surface of the streanj at least thirty or 
forty feet. 

' It should be mentioned that at Atchison there is distinct trace of an old 
channel running toward the northeast and showing several feet of chert gravel 
about seventy feet higher than the Missouri river. That would indicate that 
it was probably another tributary of the Platte-Grand river, which is at that 
altitude because of the divide of the master stream northeast and the Kansas 
river to the south. 

While the tracing of this ancient channel is more of educational than of 
economic importance, it may eventually lead to the discovery of an im- 
portant water supply. 

The Eleodes of Riley County ^ Kansas.^ 

Jamkb W. McColi/Och 

The increasing economic importance of many species of the genus Eleodes 
Eschscholtz has necessitated a careful study of the distribution of the mem- 
bers of this group. The beetles of this genus are native insects confined 
principally to the semiarid regions of North America. Wickham 2 has re- 
corded three species — tricostata, opaca and suturalis — from Iowa, and these 
are the only species reported east of the ninety-eighth meridian. The nat- 
ural habitat of the various members of the genus is the native prairies or 
sagebrush areas. The gradual reduction of these areas is. depriving these in- 
sects of their natural food and forcing them to feed on the more succulent 
crops* Several species have become adapted to the new conditions and are 
now recognized as important pests of cultivated crops. 

1. Contribution No. 46, from the Entomological Laboratory, Kansas State Agricultural 
CoUege. This paper embodies some of the results obtained in the prosecution of projti't 
Jfo. 100 dr the iBxperinient Station. 

2. Wickham, H. P. ; 1800. Eleodes in Iowa : Proc. Iowa Acad. Sci. 7 :50, 60. 
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In 1915 the department of entomology of the Kansas Agricultural Experi- 
ment Station began a thorough study of the species of Eleodes occurring in 
Kansas. In connection with this work limited collections have been made 
in various localities in the state when opportunity afforded, and extensive 
collections have been made in Riley county. During the four years that 
these studies have been in progress four species and one variety of Eleodes 
have been found in Riley county. Certain peculiarities in habitats, relative 
abundance and activities, bearing on ecological relationships, have been noted, 
and it seems advisable to publish this short list of species. 

Eleodes tncostata Say. 

Tricostata is the predominating species in Riley county, constituting over 
95 per cent of the total collections of Eleodes during the jiast four years. It 
IS typical of the high prairies of this region, rarely being found in other 
situations. Of the 1,598 beetles collected last year, 1.587 were taken on the 
uplands, ten on what might be called second bottom, and one was found run- 
ning about on a sand beach along the Kansas river. 

During the day the beetles are found hiding under rocks, logs and cow 
chips. As high as thirty-two beetles have been found under a single small 
rock. In the collections of the past four years the males have predominated, 
representing 61 per cent of the number collected. The period of activity is 
from June to October. While the winter is usually passed as a larv^a, some 
adults also hibernate, a few ha\ ing been found early each spring 

Eleodes opaca Say < 

Opaca, which is the mast injurious species occurring in the state, is only 
occasionally taken in Riley county. During the years 1916, 1917 and 1918, 
303 beetles of this species were collected All but two of these were collected 
on the high prairies, where they were usually associated with tricostata. In 
one instance two females were found in an alfalfa field on lowland. The 
females have predominated in the collections, representing 56 per cent of the 
total number. The period of activitv is from June to September. 

Eleodes suturalis Say. 

This species is rare in this locality, only a few specimens being taken each 
year. Nine beetles were collected in 1917 and 1918, six of N\hich were females. 
In addition, the collection of the Agricultural College contains about fifteen 
.specimens from the area under consideration With one exception, all the 
specimens studied were from the high prairies. This species is usually found 
during the day, hiding imder rocks and logs. The period of activity is from 
June to September. In one case, however, the writer collected a female 
April 17, 1916, indicating that this s]>ecies may pass the winter as an adult 
}is well as in the larval stage. 

Eleodes hispilabris Say. 

Hispilabris is exceptionally rare m this locality, and thus far has been 
taken only m the sand-dune area along the Kansas river four miles south of 
Manhattan. The writer collected two males of this species on July 23, 1918, 
and one female was reared from a larva collected Aprd 9,. 1918. One of the 
males was found under a cow chip and the other was running on the bare 
sand. The collection of the Agricultural College also contains two specimens 
taken in the same area. One was found running on the ground, July 26, 1902, 
and the other was obtained in general collecting, June 24, 1903. From the 
meager data at hand, the period of activity appears to be June and July, 
Hispilabris has probably been introduced into this area in drift carried by high 
water on the Kansas river. 

Eleodes suturalis var. texana Le Conte. 

This variety is rare in Riley county, and thus far the writer has not taken 
it. There are two specimens, however, in the collection of the Agricultoal 
College collected on the hills about Manhattan. 
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The Lachnosterna of the Vicinity of Manhattan, Kan.' 

JtMEs W McColloch and Wm P Hayes 

The genus Lachnosterna Hope offei’s an excellent field for a study of almost 
any phase of investigation of insect bionomics. Composed of approximately 
235 species distributed over the Western hemisphere, one need not lack for 
material. The economic entomologist has been interested m this group for 
many years, and to-day a vast amount of work is being done with regard to 
economic studies. As pointed out by Glasgow (1916), the distribution of the 
species is an important subject, since it offers a basis for the study of problems 
relating to the origin and source, the diversification and the dispersal of 
animal forms in North America 

SOURCE OF DAT^. 

The following local list of Lachnosterna is based primarily on 41,633 speci- 
mens collected by the writers during the years 1916, 1917 and 1918. The work 
has been done in connection with an investigation on the biology of Lachno- 
sterna of Kansas, which is one phase of studies on insects injurious to the 
roots of staple crops being made at this station. In addition, use has been 
made of the collection of the department of entomology, which contains ap- 
proximately 2,000 pinned specimens, and reference has been made to the liter- 
ature on distribution relative to the area under discussion. 

ACKNOWLEDilMEN TS. 

The writers are under many obligations to Mr. J J. Davis, of the Federal 
Bureau of Entomology, for the identification of many specimens and for his 
kindness in supplying the College collection with a large series of beetles The 
determination of the rarer species have been made by Mr. Davis, or verified 
by him. Mr. Warren Knaus has at all times been ready to supply the writers 
with information concerning the various species, and has kindly identified 
some of the material. 

IMPORTANCE OF THE GENUS. 

The various siiecies of Lachnosterna have long been recognized as among 
the most serious pests of crops The larvae, or white grubs, are subterranean 
in their habits, feeding on the roots of cultiv^ated crops and grasses. Corn 
and timothy seem to suffer the greatest injury, but within recent years con- 
siderable injury has been noted in the fields of small grains. Nursery plantings 
and strawberry beds are often devastated, and in the Northern states the 
grubs have been particularly bad in beds of conifer seedlings. 

The adults feed almost entirely on the foliage of trees, small ftuits and 
shrubs, the amount of injury vaiying with the seasons and with the number 
of beetles present. Davis (1916, p. 270) reports the almost total defoliation of 
the timber over large sections of Illinois, Iowa, Wisconsin and Michigan in 

1. Contribution No 45, from the Entomological Laboratory, Kansas State Agricultural 
Colkge. This paper embodies some of the results obtained in the prosecution of project No. 
300 of the Experiment Station. 

fNoTE.^-<jlasgow (1916) placed the generic name Lfichnoaterna in synonomy and re- 
established the name Phyllophaga, propos^ by Hams. At the time this paper was written 
(imS) there was some controv'ersy as to whether this change would be adopted (see Re- 
view Applied Ento., 5:68), and it was felt that Lachnottema should stand, since it was so 
wdil known even atPong the laity. Later studies, however, indicate that Lachnosterna should 
revert to synonomy and Phtllophaga be retained. — Feb. 10, 1922.] 
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1914. To illustrate the number of beetles present during that year, he states 
that “at one small town in Wisconsin the beetles accumulating beneath the 
ten arc lights of the town were hauled away each morning, for a period of 
ten days or two weeks, by the wagonload.” 

FACTORS CONTROLLING DISTRIBUTION. 

The distribution of animals is usually considered from a static or from a 
dynamic standpoint. Often both are considered, and there is frequently an 
overlapping of the two The static viewpoint attempts to correlate the distri- 
bution with various arbitrarily chosen standards, as temperature, natural 
barriers, etc., which are subdivided into areas or zones. The dynamic view- 
point explains distribution in terms of the relation of the animals to their 
complete environmental complex. Within recent years this method has 
superseded the former. The study of animal distribution may be taken up 
from many sides and m many ways, and probably the most fundamental of 
these considers the dependence of the animal on its environment. 

Forbes was one of the first to recognize the importance of a thorough study 
of the May beetles in relation to their environmental complex, and he has 
done much along this line. He states (1907, p. 447) that “for a practical 
knowledge of these destructive insects it is neccssar>" that we should know 
the various species of them which do serious injuiy to agricultural and to 
horticultural crops, the life histones of all these species; their relative num- 
beis in different parth of the state m different years and in different periods 
of years their food, both as grubs and as adult beetles, including their 
common preferences where several kinds of food are available to them, their 
significant habits, especially those of reproduction; their relations to variety 
of weather and to seasonal change, their modes, times and places of hiberna- 
tion; the range of their daily movements and of their movements of mi- 
gration and dispersal, their enemies, their diseases, especially those of a con- 
tagious character, and other natural checks on their multiplication; their re- 
lation to varieties of soil, to its physical condition, its moisture and its 
exposure to the sun; their relation to vaiieties of the subsoil also; the effects 
on their continuance and increase of various agricultural operations and kinds 
of farm management ; and their own effects, under varying conditions, on the 
several kinds of crops subject to injury by them.” 

Davis (1916) began a study of the May beetles in 1911 with the idea of 
working out the life history of everv" species av\ailable. He is also working 
out the distribution of the species in all parts of the country m relation to 
soil, timber, farming methods and other environmental conditions. 

There are a number of factors entering into the environmental complex, 
of which latitude, altitude, temperature, moisture, food and soil are probably 
the most important. These factors do not act separately, but there is an 
overlapping, e. g., latitude and altitude are closely correlated with temperature, 
and possibly moisture, and these are operative on the food plants as well as 
on the insects. Davis (1916, p. 268) says that there are at least three factors 
limiting the distribution of the different species of Lachnostema, namely, soil, 
trees, and elevation. 

METHODS OF DISTRIBUTION. 

Distribution of migration occurs principally in the adult stage, since the 
gnibs are subterranean in their habits, are very sluggish, and are not capable 
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of rapid locomotion. They change their location only when forced to by the 
exhaustion of the food supply. The beetles, on the other hand, feed princi- 
" pally on the foliage of trees. They are nocturnal in their habits, flying back to 
' the fields at the approach of dawn. From the data at hand it is apparent that 
migration occurs during the adult stage, and may be by flight, winds, storms 
and floods. 

GENERAL DISTRIBUTION. 

The genus Lachnosterna, composed of approximately 232 species (Dalla 
Torre, 1912), is confined almost entirely to the Western Hemisphere, extend- 
ing from the Hudson bay territory to Argentina. The largest number of 
species are known from the United States, due probably to the fact that more 
systematic collecting has been done in this country. According to Glasgow 
(1916) this genus is represented in the United States by 97 species. In some 
cases the distribution is fairly well established, and while many collections 
have been made in various localities, it is still necessary for more extensive 
work to be done. Davis (1916), Forbes (1916), and Sanders and Fracker 
(1916) have shown that there may be a great variation in the number and 
abundance of the species present within a rather limited area. In order that 
the complete distribution of each species may be worked out for the United 
States collections should be made in many localities in each state. These 
collections should cover a period of years and should be ftiade at light®*, on 
food plants and from the soil. 

In so far as the writers have been able to determine, no systematic collec- 
tions of Lachnosterna have been made in Kansas. The museums of the Agri- 
cultural College and the University of Kansas contain many specimens, but 
in most cases the accompanying data are too meager to determine the rela- 
tive abundance and habits of the species. Several papers have been published 
in the Transactions of this Academy, notably Popenoe (1877) and Knaus 
(1898), which contain lists of the Lachnosterna of the state. In addition, 
Knaus (1897) published on the Lachnosterna of Kansas, in which be listed 47 
species and varieties, together with a few notes on the distribution, abundance 
and period of activity. 

DISCUSSION OF THE LACHNOSTERNA OF RILEY COUNTY, 

KANSAS. 

In the present paper the writers have attempted to bring together all the 
available records relative to the presence of Lachjiosterna in Riley county. 
An annotated list of species is presented, together with certain notes on rela- 
tive abundance, period of flight, and food. As the work progresses it is 
planned to enlarge this phase of the work to include the entire state. The 
present list represents twenty-three species, obtained in a collection of 41,633 
specimens made by the writers and six species represented in the collection 
of the Agricultural College, or reported in the literature. 

Annotated List op Lachnosterna op Riley County. 

SPECIES IN the collection OF THE WRITERS. 

Lachnosterna Umceolata Say. 

1SS4. Melolwitha lanceolata Say, Journ. Apad. Nat. Sci. PJula. Ill, p. 242; LeContc, 
Ed. 18SS, n, p. 142. 

ToMe^apteta hanceokUa Blanchard, Cat. of Ccai. Ent. I, p. 149. 

1856. fostegoptera lanceolata Burmeister, Handb. Ent. IV, p. 856. 



Lachnostema: Vicinity of Manhattan. 


187 


1856. Ancylovycha lanceolata Lacordaire, Gen. Coll. Ill, p. 286. 

1856. Lachnoaterna lanceolata LeConte, Journ. Acad. Nat. Sci. Phila. (2) III, p. 237. 

1887 iMchnoaterna lanceolata Horn, Trans. Anier Ent. Soc. XIV, p. 216 
1889. Lachnoaterna lanceolata Smith, Proc. U. S. Nat Mus. XI, p. 498. 

1916. Phyllophaga lanceolata Glasgow, Bull. 111. State Lab. Nat. Hist. XI, p. 871. 

One of the most common species, being especially abundant on the high 
prairies. During the past three years 11,300 beetles, or 27 per cent of the total 
collections, have been made of this species. 

Lanceolata differs from most of the members of this genus in that the 
adults are active during the day, the females are wingless, and pupation occurs 
early in the spring. 

Collections: On food plants and flying, 11,299; in soil, 1; total, 11,300. 
Period of flight: June 11 to July 30. 

Principal food plants *2 Ironweed, evening primrose, clover. 

Incidental food plants: Pepper grass, shoestring plant, bladder ketmia, 
vervain, false boneset, hoary aster, milfoil, little ragweed, thistle, little blue 
stem, Liatris, big blue stem, Sampson's snakeroot, goldenrod, crab grass, sun- 
flower, pigweed, sumach, bindweed, venus’ looking-glass, corn, oats, cocklebur. 

Additional notes- The collection of the Agricultural College contains a 
large series of beetles taken on weeds and trees m June, 1902. 

Lachnosterna preetermissa Horn. 

1887 Ijathnoaterna prcrtermiasa Hoin, Trans Anici Ent. Soc XIV, p 223 
1889 Lachnoaterna pratermiH^a Smith, Proc U S Nat Mu<« XI, p 495 
1889 iMchnoatcrna (kfimta South, Proc. U S Nat. Mu^ XI, p .')<>! 

1916 Phyllophaga pr<rtermi'<m Glanffow. Bull 111 State Lab Nat Hist XI, p 373 
1916. Phyllophaga defimta Glasgow, Bull 111 State Lab. Nat Hist. XI, p 373. 

This species is rare in Riley county and hitherto has not been recorded 
from the state. A few specimens were taken in 1917 and 1918. 

Collections At lights, 7 ; total, 7. 

Period of flight May 16 to June 11 

Lachnofiterna longilarsa Say. 

1824 Melolontha longitaraa Say, Joum Acad. Sci. Phila. HI, p 241. 

1856. Lachnoaterna louyitaraa I..eConte, Journ. Acad Nat. Sci. Phila. (2) III, p. 240, 

1887 iMchnoaterna longitarm Horn, Tians Amer. Ent Soc XIV, p. 226 

1889. Ijachnoaterna longitarm Smith, Proc U S Nat. Mus. XI, p 496 

1916 Phyllophaga longitaraa Glasgow, Bull HI State Lab. Nut Hist XI, p 371. 

A rare species m this locality, appearing late in the season, about 73 per cent 
of the collection has been females. 

Collections: At lights, 78; on food plants, 1, in soil, 1; total, 80. 

Period of flight : June 25 to August 2. 

Food plants: One male was taken on elm in 1917. 

Lachnosterna jutilis LeConte. 

1850. Lachnoaterna futtlia LeConte, Lake Superior, Its Phys. Char V^eg. and Animals 
(Agassiz), p. 226 

1856. Ancylonycha gibbom Burmeister, Handb. Ent. IV, 2, p 324 

1856 Lachnoaterna futtha LeConte, Journ. Acad. Nat. Sci Phila. (2) III, p. 248. 

1856. Lachnoaterna deiidua LeConte, Jouin. Acad. Nat. Sci. Phila. (2) III, p. 246. 
1856. Lachnoaterna aemcornta LeConte, Journ. Acad. Nat. Sci. Kiila. (2) III, p. 247. 
1878, Lachnoaterna futilis LeConte, Proc, Acad. Nat. Sci. Phila. XXV, p. 330. 

1887. Lachnoaterna gibboaa Horn, Trans. Amer. Ent. Soc. XIV, p. 230 
1889. lachnoaterna gibboaa Smith, Proc. U. S. Nat, Mus. XI, p. 497. 

1916. Phyllophaga futiha Glasgow, Bull. III. State Lab, Nat. Hist. XI, p 371. 

1916. Phyllophaga gibboaa Glasgow, Bull. III. State I^ab. Nat. Hist. XI, p. 871, 

1910. Phyllophaga decidua Glasgow, Bull III. State I-j^b Nat Hist XI, p. 871. 

1916. Phyllophaga aemcornia Glasgow, Bull. III. State Lab. Nat. Hist. XI, p. 371. 

Futilis ranks fourth in the number of beetles taken in the past three years, 
comprising 11 per cent of the collections. Of these, 93 per cent were colfected 


2. The food plants in all cases are listed m the order of the apparent preference as shown 
by the number of beetles collected. , ^ 
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at lights. In the collection from food plants the proportion of sexes has been 
about equal, while in the collections at lights over 90 per cent have been 
males. Futilis has a rather wide range of food plants, having been taken on 23 
different plants. 

Collections: At lights, 4,455; on food plants, 330; in soil, 5; total, 4,790. 
Period of flight April 18 to July 21 

Principal food plants Haekberry, hawthorne, horse chestnut, linden, elm, 
locust. 

Incidental food plants Birch, cherry, Norway maple, spirea, coffee tree, 
oak, box elder, ash, plum, rose, mulberry, silver i>oplar, sumac, catalpa, apple. 

Additional notes The Agricultural College collection contains one speci- 
men found feeding on Ceanothus oimtus. May 23, 1889, and one specimen 
taken on willow. May 22, 1889. 

Lachnosterna congrua LeConte. 

I860 Lachnosterna conqrua L<»Coiitc, .lourn And Kaf Sri Phila (2) III, p 243 
1873 Lachnosterna congrua LeConte, Proc Acad Nat Sci Phila. XXV, p 330 
1887. Ijarftnosternn tongrua Hoin, Tians Ainei Lnt Soc Xl\ , p 232 

1889 iMchnoi^terna congrua Suuili, Proc U S Nat Mus XI, p 4')8 

1916. Phyllophaga tongrun Glasgow, Bull III State Tiuh Nat Hist XI, p 372 

This species is rare, hating been taken in small numbers in 1917 and 1918 
The collections thus far made contain onlv males 

Collections At lights, 28, on food plants, 1; total. 29 
Period of flight May 16 to June 10 
Food plant Haekberry. 

Lachnosterna crass7ssima Blanchard 

1850 Ancglonyiha cias'ussimu Blancl'atd, C’at C’oll Knt Mus. Nat Hl^t tie Pans I, 

p 133 

1856 Lachnostirna obe^a LeConte, .l(airn Atad Nat Sci Phila (2) HI, p 251 

1866 Lachnosterna lobu^fa lieConte, .fouin Acad Nat Sci. Pliila (2) III, p 267 
1873 Lachnosterna obesa L Conte, Pkk* Acad Nat Sn Phila XXV, p 330 

1875. Lachnosterna tobusta Hoin, TraiiK Amer Knt Soc V, p 143 

1887 La( hnosterna gcncrosa Hoin, Tr.ui'i Am‘*i Knt Soc XI\ , p 222 
1887 Lachnosterna ( rasstssiwa H >in, Tram Aoier Enf s<*c XI\ , p 230 

1889 Lachnosterna nencro^a Smith, Pioc V S Nat Mu^ XI. p 49) 

1889. iMchnosterna crassissima Sniilh, Pim* C S Nat Mih XI, P *100 

1916 Phyllophaga crassisnma Glasgow, Bull. Ill State Lab. Nat Hist XI, p 372. 

1916 Phyllophaga obisa Glasgow, Bull 111 State Lab Nat Hist XI, p. 372 
1910 Phyllophaga robnsta CUascow, Bull 111 Stata Lab Nat Hist XI, p 372 
1916. Phyllophaga generosa Glasgow, Bull HI State Lab Nat Hist XI, p 372 

Cra^sissima is the predominating siiecies in the area under consideration. 
During the past three years 14,510 specimens, or 35 per cent of the total collec- 
tions, have been of this species. In the work thus far conducted over 99 per 
cent of the beetles hat e been taken at lights While regular collections have 
been made on about forty species of plants, very few beetles have been found 
on the plants under observation Schwarz (1891) says this species probably 
feeds on grass or low herbage. The males greatly predominate in the collec- 
tions made at lights, comprising 78 per cent of the beetles taken 

Collections At lights, 14,406; on food plants, 65; m soil, 39; total, 14,510 
Period of flight April 23 to August 17. 

Food plants: Stiawberry, elm, oak, catalpa, apple, linden, locust, birch, 
haekberry, dock, hawthorne, box elder, home chestnut, ash. 

Lachnosterna inversa Horn 

1887 . Lachnosterna tnversa Horn, Tions \iiicr Knt XIV, p. 241 
1889 . Ixichnosterna tnversa Smith, Proc U .S. Nat Mils XI, p 600 
1916 . Phyllophaga inversa Glasgow, Bull. Ill State Lab. Nat. Hist. XT, p 37,3. 

' Exceptionally rare in this locality, being taken only m 1917. 

Collections: At lights, 4; total, 4, 

Period of flight: May 26 to June 17. 
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Lachnostema bipartita Horn. 

1887. LachnoMerna bipartita Horn, Trans Amer Ent Soc. XIV, p. 242. 

1889 Larhnosterna btpartita Smith, Proc U 8 Nat. Mns XI, p 500 

1916 Phyllophaga bipartita Glasgow, Bull. Ill State Lab Nat Hist. XI, p. 378 

Bipartita has been relatively common m the collections at lights during 
the past three years It is of interest to note, however, that onlj^ six females 
were found. The collections from trees have contained few specimens of the 
species. 

Collections At lights, 570, on food plants, 8; in soil, 8; total, 586 

Period of flight Mav 14 to July 8 

Food plants Willow, apple, locust, birch, peach. 

Lachnostema vehemrns Horn. 

1887 Ln( hnostenia vt fieiitens Hoin, 'IVanM Amei Ent Sot XIV, p 244. 

1889 iMchnosti n\a i(hemen'^ Smith. Prot IT S Nat Mns XI, p 501 

1916 Pliydopfuiga vrhcmeiis Glasgow, Bull III State Lab Nat Hist XI, p 373 

Vehvnicns was fairly numerous in this locality in 1916 and 1917. It is 
one of the first siiccies to appear m the spring The collections thus far are 
very indefinite as to the food of these beetles. 

Collections At lights, 422; on food plants, 6; total, 428. 

Period of flight* April 18 to June 23. 

Food plants Hawthorne, horse chestnut, hackberry 

Additional notes. The Agricultural College collection contains four speci- 
mens taken on plum May 9, 1892. 

Lachnostema jervida Fabricius. 

1775 Afelolontha fervtda Fabnoms, Species Insectorurn, Tomus I, p. 36 
1801. Melolontha qucrctua Knoch. Neue Beyt zur Insect, Theile I, p 74 
1855. Ancylonycha fervida Burnieister, Handb Ent IV, 2, p. 339. 

1888 Larhno<ttvrt a orruatn Smith, Insect Life I, p 183 

1889 Lachnoftteriia arcuata Smith, Proc U S Nat Mus XI. p 503 

1916 Phyllophaga ftrvida Glasgow, Hull III Slate Lab Nat Hist XI, p 370 
1916 Phyllophaga qm rciua CJlasgow, Bull 111 State Lab Nat Hist XI, p 370 

1916 Phyllophaga aicuata Glasgtm , Bull III State Lab Nat Hmt XI, p 370. 

This species is lepresented m the collections by seven males taken m 1917. 
Collections. At lights, 7; total, 7. ^ 

Period of flight May 30 to June 23. 

Lachnostema jusca Froelich. 

1799 Melolontha funcn Froehrh, Der Naturforscher, Stmek 26, p 99, and Stueck 29 
(1802), p 113 

1817. Melolontha fervena GyUenhal, Schon. Syn Ins I, 3, p 171, appendix, p. 74. 
1837 Rhizotrogus fervena Kirby, Fauna Bor. Amer IV, p. 132 

1850 Ancylonycha fusca Blanchard, Cat Coll Ent Mus Nat Hist de Pans T, p 133 
1866 Lachnostema fuaca LeConte, Journ. Acad Nat. Sci Phila. (2) III, p. 244. 

1861 Lachnostema fuaia Candeze, Mem Soc Sei Liege XVI, p 347 
1884. Lachnostema fuaca C^sey, Contnb. CoL N. Amer, p. 38. 

1887 Lachnostema fusca Horn, Trans. Amer. Ent. Soc. XIV, p. 245 

1889 Lachnostema fusca Smith, Proc U. 8 Nat Mus. XI, p. 605 

1916. Phyllophaga fusca Glasgow, Bull. 111. State Lab. Nat. Hist XI, p. 871. 

1916. Phyllophaga fervena Glasgow, Bull. 111. State Lab. Nat. Hist, XI, p. 371. 

This species is not common to Riley county, and with the exception of 
1917 has been exceptionally rare. Practically all of the specimens have been 
taken at lights. 

Collections: At lights, 58; on food plants, 2; total, 60. 

Period of flight: April 22 to June 17. 

Food plants: Oak, linden. 

Additional notes: The Agricultural College collection contains the follow- 
ing specimens: One at the roots of horse radish, April 15, 1889; two feeding 
on plum trees, April 28, 18^. 



190 


Kansas Academy of Science. 


Lachnosterna corrosa LeConte. 

1866. Lachno$terna corrosa LeConte, Journ Acad. Nat. ^i. Phila. (2) III, p. 249. 

1856. Lachnosterna affims LeConte, Joum. Acad. Nat. Sci. Phila. (2) III, p. 252. 

1887. lachnosterna affinxs Horn, Trans. Amer. Ent. Soc. XIV, p. 238. 

1887. Lachnosterna corrosa Horn, Trans. Amer. Ent. Soc. XIV, p. 265. 

1889. Lachnosterna Smith, Proc. U S. Nat. Mus. XI, p. 498. 

1889. Jjachnosterna corrosa Smith, Proc. U. S. Nat. Mus XI, p 612. 

1916. Phyllophaga corrosa Glasgow, Bull. 111. State Lab. Nat. Hist XI, p. 372. 

1916. Phyllophaga ajfims Glasgow, Bull. 111. State. Lab. Nat. Hist. XI, p. 872. 

A rare species in the area under discussion. All of the specimens were 
taken at lights, except one female found feeding on a weed in pasture land 
at 10 a.m., June 11, 1918. 

Collections: At lights, 17; on food plants, 1; total, 18. 

Period of flight . May 17 to June 23. 

Lachnosterna rugosa Melsheimer. 

1846. Ancylonycha rugosa Melsheimer, Proc. Acad. Nat Sci. Phila. II, p 140 
1866. Lachnosterna rugosa Burmeister, Handb Ent. IV, 2, p. 828 
1856. Lachnosterna rugosa LeConte, Joum Acad. Nat Sci Phila (2), III, p 262 
1887. Lachnosterna rugosa Horn, Trans. Amer. Ent. Soc. XIV, p. 259. 

1889. Lachnosterna rugosa Smith, Proc. U. S. Nat. Mus XI, p. 618. 

1916. Phyllophaga rugosa Glasgow, Bull. 111. State Lab. Nat Hist. XI, p 371. 

Rugosa is one of the more common species, comprising about 5 per cent 
of the total collections. This species is a rather general feeder, as will be 
noted in the list of food plants. 

Collections At lights, 1,822; on food plants, 228; in soil, 11; total, 2,061. 
Period of flight . April 23 to July 12. 

Principal food plants Willow, locust, hawthorne, hackberry, silver poplar 
and birch. 

Incidental food plants* Box elder, oak, cottonwood, coffee tree, horse 
chestnut, cherry, plum, Norway maple, peach, persimmon, pear, elm, redbud, 
strawberry, ash, spirea, apple, linden and catalpa. 

Lachnosterna implicita Horn. 

1887. Lachnosterna tmphcata Horn, Trans Amer Ent Soc XIV, p. 282 
1889. Lachnosterna tmphcata Smith, Proc. U 8. Nat, Mus XI, p. 615. 

1897. Lachnosterna minor Lmell, Proc U. S Nat. Mus. XVIII, p 728 

1916. Phyllophaga xmplxcata Glasgow, Bull III, State Lab. Nat Hist XI, p. 373. 

1916. Phyllophaga minor Glasgow, Bull. 111. State Lab. Nat Hist. XI, p. 873 

Implicita ranks sixth in importance in this locality and comprises about 2 
per cent of the total collections. This species is comparatively rare at lights, 
and during 1917 and 1918 about 87 per cent of the 344 beetles taken were 
found on trees. The collections show that the females greatly predominate, 
95 per cent of the total collection being of this sex. 

Collections* At lights, 240; on food plants, 489; in soil, 11; total, 740. 
Period of flight* May 6 to July 21. 

Principal food plants* Willow. 

Incidental food plants: Apple, silver poplar, cottonwood, locust, hack- 
berry, linden, elm, hawthorne, r^bud, horse chestnut, cherry, curled dock. 

Lachnosterna hirticula Knoch. 

1801. Melolontha hirticula Knoch, Neue. Bcytr. Ins. I, p. 79. 

1817. Melolontha hirticula Schonherr, 8yn Ins I, 8, p 178. 

1842. Phyllophaga hirticula Harris, Kept. Ins. of Mass , 2 Ed., p 28. 

1855. Ancylonycha hirticula Burmeister, Handb Ent. IV, 2, p. 327. 

1866. Lachnosterna hirticrda LeConte, Joum. Acad. Nat Sci Phila. (2) III, p. 264. 

1887. Lachnosterna hirticula Horn, Trans Amer. Ent. Soc. XIV, p. 266 
1889. Lachnosterna hirticula Smith, Proc. U. S. Nat Mus. XI, p. 616. 

1916. Phyllophaga hirticula Glasgow, Bull. 111. State Lab. Nat. Hist. XI, p. 371. 

Hvriicula ranks eighth in importance in this locality. The specimens from 
this locality have fewer hairs than those collected further east, and Mr. J. J. 
Davia, in correspondence, Bugg;ests that the form found in Kansas may be a 
variety. 



Lachnostema: Vicinity of Manhattan, 


191 


Collections: At lights, 524; on food plants, 50; total, 574. 

Period of flight : May 17 to August 7. 

Principal food plants: Hawthorne, birch and oak. 

Incidental food plants: Persimmon, coffee tree, elm, plum and horse 
chestnut. * 

Additional notes: The Agricultural College collection contains ten speci- 
mens found feeding on Ceanothus ovatvs, dogwood and shoestring plant in 
May, 1889. There are also four specimens taken on willow at the same time 

Lachnosterna ilicis Knoch. 

1801. Melolontha tltcts Knoch, Neue. Beytr Ins I, p 73 

1880 Melolontha porctna Hentz, Trans. Amer. Phil. Soc (2) III, p. 250. 

1860. Ancylonycha ilicim Blanchard, Cat. Coll Ent Mus Nat Hist, de Pans I, p 133. 
1855 Ancylonycha fimbnata Bunneister, Handb. Ent IV, 2, p 320. 

1866. Lachnosterna cihata LeConte, Joum Acad Nat Sci. Phila. (2) III, p. 263. 

1866 Lachnosterna ilicts LcContc, Journ Acad Nat Sci Phila (2) III, p 258 
1887. Lachnosterna tltcis Horn, Trans Amer. Ent Soc XIV, p. 268. 

1887. Lachnosterna cilvata Horn Trans Amer Ent. Soc XIV, p. 209 
1889 Lachnostema ilicts Smith, Proc. U S. Nat Mus XI, p 517 
1889. Lachnosterna ciltata Smith, Proc. U. S Nat Mus XI, p 617 
1916. Phyllophaga ilicis Glasgow, Bull. Ill State Lab. Nat Hist. XI, p. 371. 

1916 Phyllophaga porctna Glasgow, Bull 111. State Lab Nat Hist XI, p 871. 

1916. Phyllophaga fimbnata Glasgow, Bull III. State Lab Nat. Hist XI, p. 871 
1916 Phyllophaga cthata Glasgow, Bull 111. State Lab Nat. Hist XI, p 871. 

One male of this species was taken under an electric light June 23, 1917. 

Lachnosterna crenulata Froelich. 

1792 Melolontha crenulata Froelich, Der Naturforscher, Stueck 26, p. 94 
1801 Melolontha crenulata Froelich, Der Naturforscher, Stueck 29, p. 111. 

1817 Melolontha georgxcana Gyllenhal, Schon Syn Ins, Band I, Teile 3, p. 171; appen- 
dix, p 77 

1855 Ancylonycha crenulata Burmeister, Handb. Ent IV, 2, p. 827 

1866 Lachnostema crenulata LeConte, Journ Acad. Nat Sci Phila (2) III, p 258 

1887 Lachnostema crenulata Horn Trans. Amer Ent. Soc XIV, p. 272. 

1889 Lachnostema trenulata Smith, Proc. U. S Nat Mus XI, p 518 

1916 Phyllophaga crenulata Glasgow, Bull 111 State Lab Nat Hist. XI, p. 870. 

1916 Phyllophaga georgicana Glasgow, Bull III State Lab. Nat Hist. XI, p. 870. 

Crenulata is not common to this area. It appears late m the season, and 
apparently is not strongly attracted to lights. 

Collections: At lights, 32; on food plants, 43; total, 75. 

Period of flight June 2 to September 3. 

Principal food plants* Linden. 

Incidental food plants: Birch, horse chestnut, strawberry, locust, cherry, 
hawthorne, plum, Virginia creeper, elm, box elder, willow. 

Lachnosterna rubiginosa LeConte. 

1856. Lachnostema rubiginosa LeConb^ Journ. Acad. Nat. Sci. Phila. (2) III, p. 269. 
1887. Lachnostema rubiginosa Horn, l^ns Amer Ent Soc XIV, p. 276. 

1889. Lachnostema rubiginosa Smith, Proc. U S Nat. Mus XI, p. 619. 

1916. Phyllophaga rubiginosa Glasgow, Bull. Ill State Lab. Nat. Hist. XI, p. 373. 

Rubiginosa ranks second among the night-flying Lachnostema of Riley 
county, comprising 15 per cent of the total collections. Knaus (1897), in re- 
porting this species from Douglas county and Manhattan, speaks of it as being 
rare. The collections show that rubiginosa is more abundant on food plants 
than at lights. The males greatly predominate in the collections made at 
lights, while there is a slight preponderance of females in those from trees. 
Collections: At lights, 1,798; on food plants, 4,2^; in soil, 47; total, 6,081. 
Period of flight : April 18 to August 8. 

Principal food plants: Hawthorne, horse chestnut, locust, hackberry, oak, 
elm, coffee tree. 

Incidental food plants: Linden, birch, Norway maple, redbud, tulip, boat 
elder, ash, apricot, cherry, peach, persimmon, strawberry, silver poplar, larch. 

Additional notes: The Agricultural College collection contains 149 speci- 
mens found feeding on Ceanothm ovatus, dogwood, and shoestring plant dur» 
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ing May, 1889. Most of these were on the former. There is also one specimen 
which was shaken from a maple tree at 1 p. m. June 7, 1889, and one beetle 
that was taken on plum, May 9, 1892. 

Lachnosterna suhmucida LeConte. 

1856 Lachnosterna submuctda LeConte, Jouin Acad Nat Sci Phila (2) III, p 2G0 

1887. Lachnosterna submuctda Horn, Trans Amer Ent Soc. XIV, p. 277 
1889. Lachnosterna submuctda Smith, Proo U S Nat Mus XI, p 519 
1916. Phyllophaga submuctda Glasgow, Bull. 111. State Lab. Nat. Hist. XI, p 373. 

A rare species in this locality, appearing late m the season. While it is 
apparently a night flier, two specimens were collected while feeding during the 
day. In a series of Lachnosterna collected at Junction City in June and July, 
1916, this species comprised 40 per cent of the total number taken. 

Collections. At lights, 13; on food plants, 2; m soil, 2; total, 17. 

Period of flight: July 7 to August 17. 

Food plants Big bluestem. 

Lachnosterna glabricula LeConte. 

1856. Lachnosterna glabricula LeConte, Journ Acad Nat Sci Philu (2) III, p 200 

1887. Lachnosterna glabricula Horn, Trans Amer Ent Soc XIV, p 277 

1888. Lachnosterna glabricula Bates, Biol. Centr Amer Col 11, 2, p 210 

1889. Lachnosterna glabricula Smith, Proc U. S Nat Mus XI, p 520 

1916 Phyllophaga glabricula Glasgow, Bull. Ill State Lab Nat Hist. XI, p 373. 

Glabricula is rather common during July and August With the exception 
of three females taken in the soil around the roots of sumac, the collections 
have consisted of males. The female of this species has not been described 
and it IS only recently that it has been recognized. , 

Collections: At lights, 252; on food plants, 1; m soil, 4; total, 257. 

Period of flight* June 28 to September 6. 

Food plants* Horseweed. 

Lachnosterna inepta Horn. 

1887. Lachnosterna tmpta Horn Trans Amer Ent Soc XIV, p 282 

1889. Lachnosterna inepta Smith, Proc U. S Nat Mus XI, p 520 

1916. Phyllophaga inepta Glasgow, Bull. Ill State Lab. Nat Hist XI, p 373 

One male was taken under an electric light September 5, 1917. This is the 
first record of this species occurmg in this state 

Lachnosterna ajfabilis Horn. 

1887. Lachnosterna affabihs Horn, Trans. Amer Ent Soc XIV, p 283 
1889. Lachnosterna affabihs Smith, Proc. U S Nat. Mus XI, p 521 
1916 Phyllophaga affabihs Glasgow, Bull. Ill State Lab Nat Hist XI, p 373 

One male of this species was taken under an electric light August 13, 1917 
Afjabilis was described by Horn from specimens obtained in Kansas, and 
in so far as the writers have been able to determine, it has not been recorded 
elsewhere. In addition, the Agncultural College collection contains one 
specimen collected at lights July 27, 1889, and one specimen caught m a trap 
m an orchard July 29, 1889. 

Lachnosterna tristis Fabricius. 

3781. Melolontha tristis Fabricius, Species Insectorum, I, p 39 
1801. Melolontha pilosicolhs Knoch, Neue. Beytr. Ins 1, p 85 
1817. Melolontha pilosicolhs Schoenherr, Sys Ins I, 3, p. 177. 

1817. Melolontha tristis Schoenherr, Sys. Ins I, 8, p 195. 

1823. Mdolontha pilosicolhs Say, Joum Acad. Nat. Sci. Phila. Ill, p. 243 ; Ed. Le Cont^ 
(1869), p. 143. 

1842. Melolontha pilosicolhs Harris, Kept. Ins. of Mass. Inj. Veg Ed 2, p. 28. 

1847. Trichesthes pilostcollts Erichson, Naturges. der Ins. Deutschiands III, p. 658. 

1860. Tnehestes pilosicolhs Blanchard, Cat. of Coll. Ent. Mus. Nat. Hist, de Pans I, 
p. 141. 

1856. Ancylonycha tristis Burmeister, Handb. Ent. IV, 2, p 358. 

I860. Lachnosterna tristis LeConte, Joum. Acad. Nat. Sci. Phila. (2) III, p. 261. 

1878. Lachnosterna pilosicolhs Le Conte, Proc. Acad. Nat. Sci. Phila. XXV, p. 830. 

1887. Lachnosterna tnstis Horn, Trans. Amer. Ent. Soc. XIV, p. 286. 

1889. Lachnosterna tnstis Smith, Proc 0. S. Nat. Mus. XI, p. 522. 

1916. Phyllophaga tristis Glasgow, Bulf. 111. State Lab. Nat. Hist. XI, p. 870. 

1916. Phyllophaga pdosicolhe Glasgow, Bull. 111. State Lab. Nat Hist. XI, p. 870. 
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A rare species in this locality, six specimens having been taken in the three 
years collecting. 

Collections. At lights, 1; on food plants, 1; in soil, 4; total, 6. 

Period of flight: May 23 to June 5. 

Food plants: Willow. 

Additional notes: The Agricultural College collection contains one speci- 
men taken on willow, May 22, 1889, and one specimen from Ceanothus ovatm, 
May 23, 1889 

ADDITIONAL SPECIES. 

Lachnostema ephilida Say. 

1825. Melolontha ephiltda Say, Journ Acad. Nat Sci Phila V, I, p 196; Le Conte, 
Ed. 11 (1869), p 298. 

1855. Tneheates epkihda Burmeister, Handb Ent IV, 2, p 359 

1856 Larhnostrr?ia cphihda LeConte, Journ. Acad. Nat Sci Phila (2) III, p 241 
1856 Lachnostema burmeisteri LeConte, Journ Arad Nat Sci Phila (2) III, p 242 
1887 iMchnosterna ephilida Horn, Trans Amer Ent Sf3c XIV, p 225. 

1889 Lachnostema cphihda Smith, Proc U S Nat Mus XI, p 496 

1916. Phyllophaga ephilida Glasgow, Bull 111 State Lab Nat Hist XI, p 371 

1916 Phyllophaga hurmeiaten Glasgow, Bull. Ill State Lab Nat Hist XI, p 371 

The collection of the department of entomology contains one male collected 
at lights, July 21, 1903, by N. L. Towne. 

Lachnostema balia Say. 

1825 Melolontha balia Say, Journ Acad Nat Sci Phila V , p l‘)l , Ed LeConte (1869), 
p 297 

1855 Ancylongcha coviata Burmeister, Handb Ent IV, 2, p 337 

1856 Lachnostema balm LeCknite, Journ Acad Nat Sci Phila (2) III, p 255 

1887 Lachnostema balia Horn, Trans Amer. Ent. Soc. XIV, p. 262 

1889 Lachnostema balia Smith, Proc U S Nat Mus XI, p 510 

1916 Phyllophaga balm GlQsgo\\, Bui 111 State Lab. Nat Hist XT, p 371 

1916 Phyllophaga coviata Glasgow, Bull HI State Lab Nat Hist XI, p 371 

Knaus (1897) reports this species as occurring m the collection of the Agri- 
cultural College from Manhattan. Thus far the writers have been unable to 
locate the specimens. Knaus says haha is rare. 

Lachnostema parrndens Le Conte. 

1856 Lachnostema parvidtns LeConte, Journ Acad Nat Sei Phila (2) III, p 259 
1887 Lachnostema parvidcns Horn, Tians. Amer Ent Sw XI\ , p 275 

1889 Lachnostema parvtdens Smith, Proc U S Nat Mus XI, p 519 

1916 Phyllophaga parvidens Glasgoi^, Bull 111 State Lab Nat Hist XI, p 873 

Reported by Knaus (1897) as occurring in the collection of the Agricultural 
College from Manhattan. According to Knaus, it is rare m this state. 

Lachnostema forsteri Burmeister. 

1855 Ancylonycha forsteri Burmeister, Handb Ent IV, 2, p 325 

1856, Lachnostema semicribrata LeConte, Jouiu \ond Nat Sci Phila (2) III, p 247 

1850. Lachnostema Ivgubns LeConte, Journ Acad. Nat. Sci Phila. (2) III, p. 248 

1856. Lachnostema lutescens LeConte, Journ. Arad Nat Sci Phila (2) III, p 249 

1887 Jjachnoaterna polxtula Horn, Trans Amer Ent Soc XIV, p. 248 

1887 Lachnostema lutescens Horn, Trans Amer Ent Soc XIV, p. 248 

1887. Lachnostema forsteri Horn, Trans Amer. Ent. Soc XIV, p 248 

1887. Lachnostema lugubrts Horn, Trans Amer. Ent. Soc. XIV, p. 248 

1887. Lachnostema sennenbrata Horn, Trans Amer Ent Soc XIV, p 248 

1889. Lachnostema nova Smith, Ent Amer V, p. 95 

1889. Lachnostema polxtula Smith, Proc. U, S Nat Mus XI, p 607 

1889, Lachnostema forsten Smith, Proc U S. Nat Mus. XI, p. 508 

1889. Lachnostema sennenbrata Smith, Proc U S Nat Mus XI, p 508 

1889. Lachnostema nova Smith, Proc U. S. Nat Mus XI, p. 509 

1916. Phyllophaga forsten Glasgow, Bull HI State Lab. Nat. Hist , XI, p. 372. 

1916. Phyllophaga aemicnbrata Glasgow, Bull. HI. State Lab Nat. Hist., XI, p. 372. 
1916. Phyllophaga lugubns Glasgow, Bull. III. State Lab. Nat. Hist., XI, p. 372 
1916, Phyllophaga lutescens Glasgow, Bull. 111. State Lab. Nat. Hist., XI, p. 372. 

1916. Phyllophaga polxtula Glasgow, Bull. 111. State Lab. Nat Hist., XI, p 372. 

1916. Phyllophaga nova Glasgow, Bull. III. State Lab. Nat. Hist., XI, p. 372. 

This species is reported by Knaus (1897) from Manhattan and Topeka 
under the name Lachnostema fraterna variety luguhrus LeConte. 

Lachnostema fraterna Harris. 

1842. Phyllophaga fraterna Harris, Kept. Ins. Inj. Veg. Mass., p. 29: Ed., 2, p. 28. 

1860. Ancylonycha fraterna Blanchard, Cat. Coll. Ent. Mus. Nat. Hist, de Paris, p. 133. 
1866. Ancylonycha cognata Burmeister, Handb. Ent. IV, 2, p. 323. 


18— Sci. Acad.— 1601 
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1866. Lachnostema cognata LeConte, Journ. Aoad. Nat. Sci. Phila. (2) III, p. 248. 

1866. Lachnostema fraterna I^onte, Journ. Acad. Nat. Sci Phila (2) III, p. 249. 

1887. Ijachnosterna fratema Horn, Trans Amer. Ent Soc. XIV, p 251. 

1887. Lachnostema cognata Horn, Trans Amcr. Ent Soc. XIV, p 262 

1889. iMchnosterna fratema Smith, Proc. U. S Nat. Mus. XI, p. 608. 

1889. Lachnostema cognata Smith, Proc U S Nat Mus XI, p. 608 
1891. Lachnostema fratema Hamilton, Ent. News, II, p. 136 
1916. Phyllophaga fratema Glasgow, Bull. Ill State Lab Nat. Hist XI, p 371 
1916. Phyllophaga cognata Glasgow, Bull. Ill State Lab. Nat. Hist , p 871 

Fratema is reported by Knaus (1897) as occurring in the Agricultural Col- 
lege collection from Riley county. He says that it is present during July 
and is a rare species. 

Lachnostema profunda Blanchard. 

1850. Ancylonyiha profunda Blanchard, C’at Coll. Ent Mu.s Nat Hist de Pans, I, 
p. 132. 

185.5 Ancylonycha profunda Burmeister, Handb Ent IV, 2, p. 321 

1873 Lachnostema profunda LeConte, Proc. Acad Nat. Phila. XXV, p 330. 

1887. Lachnostema profunda Horn, Trans Anier Ent Soc. XIV, p. 257 

1889 Lachnostema profunda Smith, Proc. U S. Nat Mus. XI, p. 513 

1889 Lachnostema bumpressa Smith, Ent Amer V, p. 97 

1889. iMchnostema bumpressa Smith, Proc U. S Nat Mus XI, p 511 

1897. Lachnostema grandior Lmell, Proc U S Nat Mus XVIIl, p 727 

1916. Phyllophaga profunda Glasgow, Bull. Ill State Lab. Nat. Hist , XI, p 371 

1916. Phyllophaga bumpressa Glasgow, Bull 111 State Lab Nat. Hist XI, p 371 

1916. Phyllophaga grandtor Glasgow, Bull 111 State Lab Nat Hist XI, p. 371 

Smith (1889) described Lachnostema bumpressa from a single male from 
Manhattan, 1876 According to Glasgow (1916), biimpressa is a synonym of 
profunda. 

In addition to the species listed above, Knaus (1897) reVorts Lachnostema 
albina Burm., L. subprmnosa Casey, and L. marginalis Lee. as occurring in the 
collection of the Agricultural College from Riley county. In going over this 
collection the writers found five specimens labeled albina. These were sub- 
mitted to Mr, J. J. Davis, who pronounced them rubiginosa. The specimens 
of subpruinosa have not been found, but m conversation with Dr. R. D. 
QIasgow he stated that this species is strictly an eastern form A large num- 
ber of specimens labeled marginalts in the College collection proved to be 
rugosa. 

SUMMARY. 

The genus Lachnostema offers an excellent field for the study of many 
phases of insect bionomics, and especially some of the problems concerned in 
animal distribution. It is necessary, however, that extensive collections of 
beetles be made from many localities m each state before the definite dis- 
tribution can be worked out. 

The members of this genus include some of the most injurious insects 
occurring in the United States. They attack crops of all kinds, causing a loss 
of many millions of dollars annually. 

Distribution is influenced by a number of factors, chief of which are lati- 
tude, altitude, temperature, moisture, food and soil. 

Dispersal occurs principally in the adult stage, and may be by flight, winds, 
storms, floods or running water. 

The genus Lachnostema f composed of approximately 232 species, is confined 
almost entirely to the Western Hemisphere. Ninety-seven species have been 
recorded from the United States, and about fifty of these occur in Kansas. 

During the past three years the writers have collected 41,633 beetles, repre- 
senting 23 species, in the vicinity of Manhattan. Six additional species have 
|)een reported from this locality and are added to the list. 
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An annotated list of the 29 species is presented, with notes on relative 
abundance, period of flight, and food. 

Five species, crassissima, lanceolata, rubiginosa, futilis and rugosa, occur in 
sufficient numbers to be a serious menace to crops. Five other species oc- 
curred in moderate numbers, indicating that they may at times become in- 
jurious. These are implicata, bipartita, hirticula, vehemens, and glabricula. 

Four species, longitarsa, crenulata, fusca and congrua, are not common to 
this locality ; and nine species, proetermiaaa, inversa, fervida, corrosa, ilicis, stib- 
mucida, inepta, affabdi^ and tristis, are rare. 

Six additional species are represented m the collection of the Agricultural 
College, or reported in literature from this locality. These are ephilida, balia, 
parvidena, forsteri, fraterna and profunda. 

Two of the species represented in the writers’ collection, namely, prceter- 
miaaa and inepta, have not been previously reported from Kansas. 
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Notes on Larval Trematodes from the Laramie Plains. 

Earl C O’Roke. 

During the past two summers the writer has been studying the fauna of the 
Laramie plains in southern Wyoming, in the hope that data might be obtained 
that would be of use in solving the problems involved in the life histories of 
some of the trematode worms. 

The Laramie plains are peculiarly situated geographically, in that there are 
mountain barriers to the east, south and west. The only stream that drains 
the region is the Laramie river, which flows m a northeasterly direction and 
joins the Platte. Rapids in this stream where it goes through the mountains 
constitute an effective barrier to many forms of aquatic life. Ponds are numer- 
ous in the vicinity of Laramie, almost all of them being alkaline and having 
their source of water supply m seepage from irrigation ditches. These ponds 
have an abundant growth of algae and other forms of plant life and harbor 
myriads of small crustaceans belonging to the Entomostraca, as well as num^ 
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ous aquatic insects. The only vertebrates found in the ponds are the common 
leopard frog, Ranu pipiens, and the spotted salamander, Ambystoma tigrinum. 
Two species of snails, Glha palustrus and Physa Integra, are found in enor- 
mous numbers. As regards the mammals inhabiting the plains, ground squir- 
rels, field mice, prairie dogs, jack rabbits, badgers and coyotes are found. There 
are muskrats in the river, but these have not been seen in and about the 
ponds. Of the mammals mentioned above, only the first two forms have been 
seen in the immediate vicinity of the ponds that have been studied most, 
namely, the ones near the farm site on the university stock farm at Laramie. 

It is true that migratory birds could gam access to these ponds, but only 
three species have ever been observed near the ponds. These are the yellow- 
headed blackbird, the cliff swallow and Wilson s snipe. 

The ponds are for the most part shallow and are frozen solid for from four 
to six months of the year. 

Examination of the two species of snails previously mentioned shows them - 
to be heavily infected with larval trematodes of at least three different species, 
none of which have as yet been fully identified Notwithstanding this heavy 
infection of the snails, no adult trematodes have as yet been found in any of 
the possible vertebrate hosts. 

Some experimental work has been undertaken, in which young frogs brought 
from another locality were hberated in cages in a pond with infected snails. 
The results were negative. Likewise, salamanders confined m an aquarium 
with infected snails gave no evidence of trematode infection 

Studies have been made on the seasonal appearance of the cercariac and 
interesting records obtained. The time during which cercari® may be found 
emerging from snails is much shorter than in Kansas, where the writer made 
extensive studies of these parasites in 1915 and 1916. Further studies are 
planned for the summer of 1919. * 


Plant Diseases Heretofore Unreported in Kansas. 

j. E MeL(.HER8 

REPORTED IN 1914. 

*Heterodera radicicola, root knot on Canada thistle (Circium arvense). Man- 
hattan. 

Blossom-end-rot, tomato; nonparasitic. All over the state. 

Septoria sp., sweet-potato leaf spot. Manhattan, Wamego. 

Heterodera radicicola, root knot on cucumber. Hutchinson. 

Heterodera radicicola, celery root knot. 

Colletotrichum trifolii Bam, stem disease of alfalfa. Manhattan. 

Fungous root trouble of wheat. Undetermined. Manhattan, Moline, Speed, 
Stockton. 

C oniosporium gecevii, corn-cob rot. Manhattan. 

Fusarium batatis (hyperoxyaporum) , wilt of sweet potato. Wamego, Man- 
hattan. 

Fusarium vasinjectum var. tracheiphilia, cowpea wilt, 

Nummularia discrela Tul. Heretofore unrepotted in state, but known. Apple. 
’^Block chaff and stem disease of wheat. Bacterial. 



Plant Disease Survey: Kansas, 1918, 197 

Phyllosticta soliiaria E. and E. Heretofore unreported in state, but known. 
Apple. 

"^Helerodera radicicola, root knot on Madagascar periwinkle. 

*Heterodera radicicola, root knot on marguerite. 

^Hcterodera radicicola, root knot on cockscomb. 

*Heterodera radicicola, root knot on phlox. 

*Heterodera radicicola, root knot on parsley. 

*Pleospha!ruhna hriosiana Pol., alfalfa Icaf-Kspot disease 

* New to .science 

REPORTED IX 1915. 

Chlorosis of red cedai, nonparasitic Hays 

Phyllosticta rnediraginis, alfalfa leaf-spot disease. All over state. 

Raspberry curl, nonf)arasitic disease Trov. Wathena 
Bacillus^ tracheiphilt^, wilt of cucumber 

Phoma sj) , stem disease of alfalfa. Manhattan, Hays, Garden City. 
Sorghum-root disease Cndertermined Manhattan. 

Physoderma sp , on corn. Manhattan 
Fusarium sp , corn-root rot 
Fiisarium wilt, watei melon 

REPORTED IX 1916-1917. 

Soil rot or pox disease of sweet potato. 

Coniothynum sp., apple-tree canker. 

*Alt€rnaria sp., black spot of pepper. 

*Botrytis sp. Causes sc\ere injury to flowei-s and foliage of geranium plants. 
♦Bacterial disease of lettuce in greenhouse. 

♦Bud blight of sorghums. Fungous disease. 

Seeding blight of .‘=iorghums. Fungus. 

^ New tn science 


Plant-disease Survey Report for Kansas, 1918. 

L E Mklchkrs, Collaborator, United States Department of Agpriculture and State Plant 

Pathologist 

CEREAL DISEASES. 

A rather complete .survey of the state was made by the Office of Cereal 
Investigations in cooperation with the Office of Plant Disease Survey; there- 
fore, the reports herein which consider cereal diseases are those in addition 
to the observations made by these offices. 

BARLEY D1SE.\SES. 

In a general way, barley diseases were present in about the same amounts 
as usual. In most fields where the seed had not been treated from 2 to 5 
per cent of covered smut and the same percentage of loose smut were found. 
These are invariably present in all barley fields. 

^ There was practically no evidence of leaf rust of barley in the state the 
past season, and no stem rust was called to the collaborator's attention. None 
of the leaf spots were found occurring on this crop. 
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OAT DISEASES. 

Stem rust of oats occurred to a slight extent during the fall of 1918 on 
volunteer plants. No stem rust was called to the collaborator’s attention 
during the regular season. 

Leaf rust was rather uncommon the pa^t season In most fields there was 
scarcely a trace to be found. 

Covered and loose smut were i)re\alent in Kansas the past season. The 
loose smut generally predominates, but this year there seemed to be a con- 
siderable amount of covered smut Campaigns for seed treatment were most 
effective the past season, and it is estimated that about 50 per cent of the oat 
seed planted was treated for smut. 

Bacterial blight. A few cases of bacterial blight of oats was called to the 
writers attention. Apparently thi& was not serious the past season. 

KYE DISEASES. 

Leaf rust. There was no evidence of leaf rust nor smut in the rye crop of 
the fields insjiected. Ergot was not called to the collaborators attention. 
The crop was practically disease free the past season. 

WINTER WHEAT. 

Loose smut can be reiiorted from practically overv section of the state 
where wheat is grown. The percentage docs not seem to be on the increase. 
It varies from a mere trace to a quarter or half of one per cent in the ma- 
jority of the fields. Although widely spread, it is not regarded as serious. 

Covered smut. This disease was more common the past season than it has 
been for a number of years in some of the eastern counties and the north- 
eastern part of the state, where many fields were badly diseased. The per- 
centage ran as high as 40 in some fields, although 5 or 10 per cent was in the 
great majonty of fields where smut occurred. Johnson county in particular 
had a great deal of covered smut Considerable seed treatment was carried 
out this fall (1918), and there will probably be less indication of bunt next 
year. 

Leaf rust. This disease was present in practically every wheat field. It 
varied from a few per cent to 85 per cent, using the scale as advised by the 
Office of Cereal Investigations. There was apparently no damage to the crop 
from this rust. 

Stem rust. This was very uncommon except in mere tiaces in some fields 
in the state. The past fall (1918), although most favorable for stem rust to 
start, the wheat crop became covered with a blanket of snow, with practically 
no indication whatsoever of stem rust in the crop. In September and October 
there were slight traces here and there on volunteer wheat or in the fall-sown 
crop, but during October, November and December this had practically all 
died out, with no indications of spreading. 

Black chaff disease* This disease was reported from about twelve different 


* It it desirnble to call attention to the fact that this diteaae hat been eadly confuted 
with the blackenmg of the glumes of wheat cauted by Septoria. Some of the states have sent 
in reports in which it is known by the writer that the disease was due to Septoria and not 
ths bacterial black chaff. 
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counties in the state this year. It probably occurred in traces in a great 
many others. No indications of damage to the crop occurred. 

Powdery mildew. One report of this disease on wheat came from Cowley 
county. No injury resulted. 

Septoria. This disease was practically absent from the mature crop, but 
due to the wet fall which occurred in K^as, considerable leaf spot due to 
the Septoria occurred. This in all probabilities will cause some infection on 
the mature plants if a wet spring occurs. 

ALFALFA. 

Phoma sp. This was reported for the first time by the writer in 1915, and 
has been present more or less each season. It was present to a slight extent 
the past season. It causes black lesions on the stems, which if severe cause 
the death of shoots. 

Leaf spot iPyrcnopcziza mcdicaginis) . This disease was reported from 
Marion county the past season, where it appeared to be fairly common. It 
was not common throughout the state. 

Aljalja-root rot (Rhizoctonia violaccce). This disease was reported from 
Osage county It is known to occur m several sections of the state. 

CORN. 

Rust. This occurred in many sections of the state to a greater or less 
extent. No injury resulted. 

Corn smut varied anywhere from 1 to 40 per cent in various fields. A con- 
servative estimate of the total crop lost by smut for 1918 is about 8 per cent. 

Corn-root rot (Fusanum sp.). This was fairly common throughout the 
state. It was reported the past year in Anderson, Lyon and Riley counties. 
Perhaps 10 per cent of the total crop was lost by this disease, although it is 
possible that this jicrcentage is low, 

SOROHUM DISEASES. 

Head smut occuired in slight amounts in Riley county This disease is not 
on the increase in this state. 

Kernel smut. This vaned from a few per cent to 25 or 30 per cent of the 
crop in many fields; perhaps an average of 10 per cent loss of the total crop 
would be a conservative estimate. Considerable seed treatment was cari’ied 
out successfully. 

VEGETABLE DISEASES. 

BEAN. 

Hactenal blight is reported in Coffey and Riley counties. From 1 to 2 
jier cent appeared. 

Mosaic disease. This disease occurred in numerous parts of the state fairly 
abundantly. It seems to be on the increase in this state. 

CUCUMBERS. 

Bacterial wilt. This was reported in a few counties in the state. From 1 
to 2 per cent injury resulted due to this disease. For the most part the 
weather conditions were so unfavorable that the crop could not mature. 
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BEETS. 

Beet leaf spot. This disease is more or less common wherever the beets are 

grown. 

Beet scab This disease was reported from one place in Kansas. The 
county is not known at this time. 

Crown gall. One case of crown gall was called to the collaborator’s atten- 
tion. This came from the same region where scab was reported. 

CABBAGE. 

Black rot was reported in Lyon and Riley counties, and from 5 to 25 per 
cent injury resulted. 

Leaf spot (Alternara brassicop). About 1 i)er cent of the ciop was injured 
by this disease in Riley county. 

CELERY. 

Root knot or cel worm occurred in Reno county in the fields in the neigh- 
borhood of greenhouses It seems to live over winter in this state as past re- 
ports have indicated. 

EGGPLANT. 

Macrosporium sp. A more or less dry rot due to M acrosporiiim occurs on 
the eggplant, causing large sunken areas. 

t 

POTATO. 

Early bhght. Trace to 20 per cent occurred in the vicinity of Riley county 
It was not common in the state. 

Wilt and dry rot occurred in many fields in the state. It was particularly 
abundant in Riley county. In Atchison and Anderson counties it occurred 
slightly. It no doubt appeared m many other fields in the state. 

Rhizoctonia. This disease occurred in practically every field in the state 
where potatoes were planted with northern seed. The average loss for the 
state was perhaps 15 per cent. It is a serious disease in Kansas. 

SWEET POTATO. 

Pox disease is present in practically every field where sweet potatoes are 
grown. It has only been in this state about three years. The injury in many 
fields is ver>^ marked. 

Black rot. This disease was more abundant the past year in the sweet- 
potato districts than usual. Perhaps from 1 to 3 per cent loss occurred. 

Stem rot. The average loss from this disease in the state is perhaps 10 to 
15 per cent. 

Storage rots. Twenty per cent of the crop is frequently lost due to 
Rhizopus and closely related soft rots. 

FRUIT DISEASES. 

% 

' APPLE. 

Blister canker. This disease occurs in practically every old orchard in the 
state. Anywhere from 1 to 80 per cent of the trees are dying in different 
orchards. It has been reported the past season in Rooks, Riley, Morris, Wash- 
ington, Chase, Kingman, Greenwood, Labette, Cherokee, Sumner, Bourbon, 
Crawford, Sedgwick and Reno counties. 
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Black rot. This disease was rather rare in Kansas. The loss for 1918 was 
perhaps less than one-fifth of 1 per cent. 

Blotch was common in every orchard in the state. The average loss to the 
fruit crop for 1918 was perhaps 10 per cent. 

Ruat was very rare in the state and only occurred on apple foliage. 

Fire blight caused perhaps an average of 2 per cent loss for the state. 

Apple canker (Leptosphoeria coniothynum) occurred in Jefferson, Wa- 
baunsee, Doniphan and Sumner counties. Perhaps 10 per cent of the young 
trees m these counties were affected, with a loss of about 3 per cent of the 
trees. 

Sun scald and winter injury made their appearance in some regions, but with 
no serious loss. 

Apple scab was reported- in Cherokee, Miami, Sedgwick and Greenwood 
counties. Less than one-fifth of 1 per cent injury resulted. 

BLACKBERRY. 

Leaf spot. This disease occurred to a greater or le^^s extent in all patches 
of blackberries 

PLU.M 

B)own rot was common on the trees m all sections of the state. 

Plain pocket.s roporte<l from Kingman and Greelev counties, where it was 
faiiiv common. 

RASPBERRY. * 

Anthracnose was common m Doniphan count\, from 1 to 10 ]>er cent injury 
resulting m various patches. 

Cane blight was common in Doniphan and Rilev counties. Perhaps 10 per 
cent of the crop was mjuied by this disease. 

WATERMELON. 

End rot {Diplodia). Perhaps 8 per cent of the crop was lost in Riley and 
Sedgwick counties due to this disease. 

Anthracnose was rejiorted in various fields in Riley county From 1 to 2 
per cent loss occurred. 

Fusarium end rot. In Riley county 8 per cent of the fruit seemed to be 
affected. 

GENERAL CONCLUSIONS. 

In all, the plant disease situation for Kansas was nothing out of the ordi- 
nary. No epidemics of- any disease occurred, and for the most part the differ- 
ent diseases occurred in normal amounts. The only new disease of economic 
importance occurring in Kansas for 1917-T8 w’as the apple disease canker due 
to Leptospheeria coniothyrium. 
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The House Fly and Fowl Tapeworm Transmission.^ 

James E. A^kbrt. 

That chickens may be infested with tapeworms has long been known. In 
the United States seven different species have been taken from fowls, and in 
Kansas five of these species are commonly found. Chickens kept in small m- 
closures are less likely to be infested than are those which have free range of 
the premises. It is to the latter type, the general farm chicken, that most of 
the writers attention has been directed. To date the entrails of 161 fowls 
from the farms in the vicinity of Manhattan, Kan., have been examined. 
From 121, or 75.1 per cent of them, tapeworms were removed. The infestation 
varied from 1 to 200 or 300, and in one instance a young chick contained 443 
of these parasitic worms. Fourteen to twenty-seven worms are common, and 
this number may make a visible effect upon the fowl, causing emaciation, 
failure to develop feathers, and general debility. On the other hand, some 
fowls are strong enough to harbor as many as 40 of these worms and still have 
a healthy appearance. The average infestation for the 121 chickens was 26.7 
worms per fowl. In this connection may be cited the case of a chick hatched 
on May 20, 1917. Two and one-sixth months later the chick was examined 
and the small intestine harbored a total of 443 tapeworms. This little chick 
was totally without feathers, except for a few which were distributed over the 
top of the wings and on a narrow strip on each side of the breast. The chick 
weighed four and one-half ounces. Three normal chicks from the same lot, 
which had been kept under the same conditions (the run of the place), weighed 
20, 28 and 28 ounces, respectively 

It is well known that the tapeworm attaches its head or scolex to the in- 
testinal wall of the host, that the segments which form in the region of the 
neck gradually develop both male and female organs, and that within a few 
weeks the most posterior segments become filled with eggs, or, rather, hooked 
embryos. At this time these gorged segments are ready to be broken from 
the tapeworm and passed to the exterior, where some of the embr>^os may be 
swallowed by a suitable intermediate host, in which the larval tapeworm, or 
bladder worm, can develop. When the intermediate host containing the 
bladder worm is eaten by the final host, the larval tapeworm attaches its head 
to the intestinal wall and develops into the adult worm. 

The search for suitable intermediate hosts, or the means by w^hich tape- 
worms are transmitted from one chicken to another, has been a baffling prob- 
lem. Two Italian mvestigators, Grassi and Rovelli, in the decade preceding 
1892, finally found that a garden slug (lAmax cinereus Lister) may be the in- 
termediate host of the fowl tapeworm (Davainea proglottina Davaine) that 
is of rare occurrence in this country. Meggitt, in England, and Gutberlet and 
the writer, in this country, have been continuing the search much of the time 
during the last five years. 

In 1916 Gutberlet 2 reported that the house fly {Musca domestica Lin.) 
may be the intermediate host of a chicken tapeworm, Choanotcenia infundi- 


1. From the department of zodiogy, Agricultural Expenment Btation of the Kansas State 
Agricultural College. 

2. Outberlet, J. E. 1916. Studies on the transmission and prevention of oestode infec- 
tion in Jour. Am. Vet. Med. Assn., vol. 2, pp. 218-237. 
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buliformis (Goeze), but that he had failed to obtain any of the desired in- 
formation on the remaining five species. 

Among the small animals tested by the writer as possible intermediate 
hosts of these parasitic worms are crickets, three species of earthworms, house 
flies. May beetle larvse, centipedes, sow bugs and four species of ground 
beetles, all of which are commonly found about rural poultry yards. Pre- 
liminary trials with the house fly in 1915 failed, but two years later' experi- 
ments with this insect were resumed, with results showing that this fly may 
transmit another tapeworm, Davatnea cesticillus (Molm), from one chicken 
to another.^ 

Similar experiments were continued m 1918, when it was found that the 
house fly is guilty of transmitting a third species of tapeworm, Davainea 
tetragona (Mohn), from one fowl to another ^ The experiments also con- 
firmed Gutberlet’s evidence against this fly. 

It IS obvious that scrupulous care must be exercised m experiments of this 
nature. Chicks hatched m incubators were taken at once to a screened feed- 
ing house with cement floor and eighteen-inch walls, where they were given 
food free from annual tissues except occasional feedings of fresh beef and the 
suspected intermediate hosts. Control chicks were kept with the experimental 
ones, and these were free from parasitic worms m every case. 

House flics taken from nature were placed in lantern-globe cages and given 
tapeworm embryos in small drops of sweetened water. They were then fed 
daily upon sweet milk or sirup for two weeks to permit the tapeworm em- 
bryos to grow to the bladder-worm stage, when the flies were either preserved 
for study or given to certain chickens in the experimental feeding house. 

In 1918 the chickens at two local poultry yards were found to be heavily 
infested with the taiieworm Davainea tetragona. The most common inverte- 
brates were the house flies which covered the freshly voided feces. Large fly 
traps were set at these places and thousands of flies trapped and brought to 
the laboratory, where they wore immersed in water several hours to facilitate 
in picking out the house flies {Musca domeAtica)^ which were then given 
to chickens in the experimental feeding house. It was found that house flies 
which were immersed in water sixteen hours would fully recuperate in two 
and one-half to three hours after their removal from the water. This indicated 
that any tapew'orm larvae in their bodies were uninjured by the immersion. 
Approximately 3,000 such house flies were fed, a fe\v at a time, to each of 16 
chicks. As a result three of these chicks became infested with a total of four- 
teen mature tapeworms, which upon examination were found to be Davainea 
tetragona. Twelve control chicks running with the others were entirely free 
from parasitic worms ^ ' 

The larva of this tapeworm has not yet been seen in the house fly, but a 
series of experiments has proved that the house fly does ingest this tape- 
worm’s embryos, and that the latter do not pass through the fly’s alimentary 
canal unaltered. 

SUMMARY. 

1. Seven species of tapeworms are known to occur in fowls in the United 
States, and five of these have been collected m Kansas. 

8. Ackert, James £. 1918. On the life cycle of the fowl cestode Davainea ceetktlluB 

(Molin). Jour. Parasit., vol. 5, pp. 41-48. 

4. Ackert, Jftmes E. 1919. On the life history of Davainea tetragona (Molin), a* IWl 
tapeworm. Jour. Parawt., vol. 6, pp, 28-84. 
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2. Examinations of 161 spring chickens from farms near Manhattan, Kan., 
showed that 75.1 per cent of them were infested with tapeworms. The 
amount of infestation may vary from 1 to as many as 443 tapeworms; 10 to 
27 are of more common occurrence, the average for infested fowls examined 
being 26.7 worms. 

3. Tapeworms are transmitted from one chicken to another by means of 
an intermediate host in which the larval worm develops. The house fly 
(Mmca domestica Lin.) is now known to transmit from one fowl to another 
three diff“erent species of tapeworms, viz., Choanotcema injundibidiformis, 
Davainea cesticiUiis, and Davainea tetragona 


Studies on the Occurrence and Development of Ascaridia 
Perspicillum Parasitic in Chickens.' 

Blrtha L Danhfim 

Among the internal parasites of fowls is Ascnridia perspicillum, a round 
worm one and one-half to four inches in length. It inhabits the small intestine 
and may be present in small or rather large numbers. Infestations ranging 
from ten to twenty mature worms are usually serious enough to make a visible 
effect upon the fowl, while thirty or more of these worms »may result in the 
death of the chicken, due probably to the absorption of toxin produced by the 
worms. 

That many fov\ls are infested in nature with this parasite is shown by the 
records of examinations in the parasitological laboratory during the last five 
years. Of a total of 424 examinations, 181 fowls, or 42.4 per cent of them, 
had these worms in their entrails. The smallest infestation was one and the 
largest seventy-five of these nematodes, the average for all infested fowls 
being 10.6 worms. 

While this common parasite has been known for years, no careful observa- 
tions of its development, of its resistance to extremes of temjierature and 
humidity or of its means of transmission from one fowl to another ha\e been 
reported. Studies on this problem were begun at this station m December, 
1918, at the suggestion of Dr James E Ackert, under whose direction they 
have been continued 

The facts determined to date may be summarized as follows* 

1. In Ascaridia perspicillum the sexes are separate, the females being some- 
what larger than the males. 

2. These nematodes will live in normal saline solution at laboratory tem- 
perature for at least two weeks after their removal from the body of the fowl 

3. To remove the eggs from the adult female the worm is placed in a 
Syracuse watch glass containing a small amount of saline solution (8 parts 
NsCl to 1,000 parts distilled H 2 O). The body is opened with dissec^ting 
needles and the uteri are removed. By opening one end of the gorged uterus 
the eggs can be readily pressed out into the saline solution with a dissecting 
needle. They may then be left in the watch glass or transferred to culture 
cells. 


1. From the department of zoology, Agncultural Experiment Station of the Kansas State 
Agricultural College. 
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4. A single mature female contains approximately 1^00 eggs, which are 
just visible to the unaided eye. 

5. The eggs are fertilized in the body of the female and covered with 
smooth, tough shells. Segmentation begins when the eggs pass from the 
body of the living nematode. 

6. Fertilized eggs capable of development may be secured from nematodes 
kept in normal saline fourteen days after their removal from the chicken. 

7. Eggs develop at laboratory temperatures m water, saline solution, or 
moist loam, but more satisfactory results are obtained when they are kept in 
saline solution m an incubator at 30° C. 

8. Eggs are resistant to desiccation for at least seven days, as they resume 
development when saline is added. 

9. Both fertilized and segmenting eggs (two-celled stage) are resistant to 
continuous freezing at 11° to 18° F. for 15 hours, but neither can endure 22 
hours of such freezing. 

10. Preliminary experiments indicate that unsegmented fertile eggs fail 
to develop in the digestive tracts of chickens, while eggs containing curved 
motile embryos hatch in the small intestine and are half grown in a month. 


Kansas Rhynchophora in the Collection of the Kansas State 
Agricultural College. 

\\M P Hayis* 

The following li>t includes the species of Rhynchophora in the collection of 
the Kansas State Agricultural College. Many of the determinations were 
made by earlier w’oikers m the College, among them being Popenoe, Dean, 
Marlatt, Norton and others All determinations have been verified by the 
writer, w^ho during the last four y(‘ars has made a general study of the Rhyn- 
chophora available in this collection Blatchley and Leng’s arrangement of 
genera has been followed. This was deemed advisable, as the forthcoming 
check list of Coleojitera by Leng (the junior author) will probably follow 
somewhat closely this arrangement. The list includes 80 genera, represented 
by 169 species, among which are included 26 species, one variety and one 
color race not recorded m the lists of Kansas Coleoptera by Popenoe, Snow 
and Knaus. These are marked with an asterisk (♦). 

BRENTHID^. 

Eupsalis Lee. 

minuta Drury. Riley county. 

ANTHRIBID^. 

Eurymycter Lee. 

fasciatits Oliv. “Kan.’’ 

Allandrus Lee. 

bifasciatus Lee. Topeka, July. 

Anthrihus Geoff. 

cornutus Say. Riley county. May, September, October. 

* Contribution No. 44, from the Entomological Laboratory, Kansas State Agnoultvgal 
College. 
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Brachyiarsm Sch, 

aliematus Say. Riley county, March, May, June, July, September, 
Grindelia, Aster and Soltdago*' ; Phillips county; Trego county; St. 
George, June. 

^phimbeus Lee. Riley county, June. 

variegatus Say. Riley county. May, June, July, August; Topeka, August. 
CURCULIONIDiE. 


RHYNCHITIN.E 

Eugnamptus Sch. 

angustatus Hbst. Riley county, May, June. 
collaris Fab. Riley county. May, June. 

*collaris var. ntgnpes Mels.. Riley county, May, June. 

Rhynchiies Hbst. 

bicolor Fab. (Common.) Riley county, May, June, July, Sandhills on 
wild roses; Russell; Topeka; Gove county, July. 

*bicolor, race alpha Lee. Topeka. 

cenem Boh. Riley county, July, August; Topeka, July; Russell county; 
Seward county; Trego county; Cowley county, June; Garden City, 
July. 

^mexicanm Gyll. Topeka, July. 

0 

ATTELABIN^. 

Atielabus Linn, ^ 

analis 111. Riley county, May, June, July. 
nigripes Lee. Riley county, June, July, August. 
rkois Boh. Leavenworth county 


Pterocolus Sch. 
ovatus Fab. 


PTBROCOLIN^E. 

Riley county. May, June; Topeka, July. 


APIONINiE. 

Apion Hbst. 

modestum Smith. Topeka; Riley county. 
spp. Riley county. 


Graphorhinus Sch. 
vadosus Say. 


OTIORHYNCHIN^. 

Riley county, April, May, June; Cowley county. 


Epiccerus Sch. 

imbricqtm Say. (Common.) Riley county, June, July; Russell county, 
June; Cloud county, July; Mitchell county, August; Topeka; St. 
George, June, July, marsh and swamp land; Conway Springs, Sep- 
tember; Leavenworth, June; Winfield, May, in cornfield; Belleplaine, 
June, injuring young apple trees; western Kansas. 


Ophryastes Sch. 

vittaius Say. Wallace, July; Meade county, May; Gove county. May; 
Sharon Springs, October; Ford county, August; Kiowa county, May; 
Seward county, July; Hamilton county, July; western Kansas. 
tvberosus Lee. Grainfield, September; Hurlbart, October; Hamilton 
county, August; western Kansas, 
sp. Logan county, October; Comanche county, July. 
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Anametis Horn. 

granulatus Say {griaea Horn). Topeka. 

Periiaxia Horn. 

hispida Horn. Barber county, July; western Kansas; Manhattan, April. 

Tanymecus Sch. 

confertus Gyll. (Common.) Riley county, May, June, July, under bark 
of apple tree; Topeka; Winfield, April; St. (>eorge, June; Mankato, 
June. 

Pantomorus Sch. iAramigm Horn). 

teaselatm Say. Topeka, July; Trego county; Riley county, June, July, 
August; St. John, July; Delphos, July; Russell county, June; Seward 
county, June; St. George, June, July, September; Osborne county, 
June; Winfield, June; Comanche county, July; Clark county, June. 

elegans Horn. Topeka; Riley county, June, August; Meade county, 
June; Winfield, June. 

ohscura Horn. Clark county, June; western Kansas. 

Candida Horn. Wallace county, July. 

Aphrasius Sch. 

tceniatus Gyll. Riley county, July. 

Polydrusus Germ. 

amcncanus Gyll (Cyphomimus dorsaks Horn). Riley county, April, 
June; Topeka. 

CURCULIONIN.E. 

Sitona Sch, 

*hispidula Fab. Riley county. 

hneellus Gyll. Riley county. May, June, July, August; Wichita, July. 

Hyper a Germ. 

punctata. Fab. LeiiNenworth county, June; Independence, May; Man- 
hattan, June. 

Phytonomus Sch. 

eximius Lee. Riley county, April, 

comptus Say. Topeka; Benedict, April; Winfield, April; Manhattan, 
May. 

Listronotus Jek. 

caudatus Say. Riley county, June; Topeka. 

latiusculus Boh, Topeka. 

Hyperodes Jekel (Macrops). 

solutus Boh. Topeka; Riley county, June. 

Dorytomus Steph. 

mucidus Say. Riiey county, February, March, April, May, June, Sep- 
tem^r; Elwood, March. 

squamoms Lee. Riley county, May. 

Desmoria Lee. 

acapalia Lee, Winfield, August; western Kansas. 

conatrictus Say. Riley county, July, August, September; Wichita, April; 
Topeka, August, September; Cloud county, September; Delphos. 
July; Winfield, August. 

fulvus Lee. Topeka, August; Riley county, July, August, September, on 
Helianthus; Delphos, July; Logan county, August. 
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Smicronyx Sch. 

*nebulosus Dietz. Topeka. 

Endalus Lap. 

limatuluB Gyll. Riley county, May, June; Wallace county, September; 
western Kansas. 

Thysanocnemis Lee. 

fraxim Lee. Riley county, May, August. 

helvolus Lee. Riley county, August; Topeka, August. 

Otidocephalus Chev. 

chevrolatti Horn. Riley county. May, July. 

Magdalis Germ. 

armicolli's Say. Riley county. May, December. 

*sahcis Horn. Riley county, July. 

Balamnus Germ. 

*baculi Chittn. Riley county, September; Norton, August, September. 
nasiciLs Say. Riley county, June, September, August. 
quercus Horn. Riley county, June, August, September. 
sp, Riley county, May, August, September; Winfield, September. 

Or chest es 111. 

mger Horn. Riley county, April, May, June. ' 

ephippiaius Say. Riley county, May; Topeka 

EUeschus Steph. 

ephippiaius Say. Topeka; Riley county, May, June. 

Macrorhoptus Lee. 

estriatus Lee. Winfield, May. 

Tachypterus Dietz. 

quadrigibbus Say. Riley county, April, May; Topeka, May; Wathena, 
May. 

Anthonomopsis Dietz. 

mixtus Lee. Riley county, May, bred from plum. 

Anthonomus Germ. 

scutellaris Lee. (Coccotorus scutellwris Lee.). Riley county, March, April, 
May, June; Russell county; Meade county. May. 
fulvus Lee. Wallace, July; western Kansas; Winfield, July. 
signatus Say. Riley county, April, June; ’Topeka. 
nigrinus Boh. Riley county, August. 

albopilosus Dietz. Seward county, June; Ellsworth county, July; Logan 
county, August; Topeka, August; Riley county, July; west Kansas; 
Trego county. 

sycophanta Walsh. Topeka. 

squamoms Leo. Riley county, August, September, on Grindelia; Logan 
county, August. 
sp, Riley county, August. 

Pseudoanihonomus Dietz. 

*crat€egi Walsh. Riley county, September. 

Gymnetron Sch. 

tetrum Fab. Riley county, May, June, July, September; Winfield, May. 
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Lixus Fab. 

^texanus Lee. Comanche county, July; Topeka, Popenoe; Riley county, 
July, August; Norton; Dodge City, June. 
punctxnams Lee. Riley county. May; Seward county, July; Wichita, 

• April, on dandelion. 

tcrminalis Lee. Riley county, April, June; Norton, Jewell county, June; 
Rago, June. 

mucidus Lee. Riley county, April, May, June; McFarland, June; Os- 
borne, September; Winfield, April. 
concavus Say. Riley county, April, May. 

musculus Say. Riley county. May, June, July, August; Comanche 
county, July. 

macer Lee. Riley county, July, August 
Centrocleonus Lee. 

^angularis Lee. Riley eounty, sandhills, Juhe. 

Cleonopsis Lee. 

pulvereus Lee. Riley county, Juno, August, September. 

Cleonus Sch. 

trivittatus Say. Western Kansas. 

carinicollvi Lee. Riley county, July; St. John, July. 

*sparsus Lee. Wallace, July; Clark county, June. 
sp. Seward county, July. 

Bans Germ. 

strenua Lee. Riley county, July, August; Topeka. 
tramversa Say. Riley county, June. 

*suh(Enea Lee. Riley county, June, August; Wallace, July. 
con finis Lee. Topeka, October, 
cerea Boh. Riley county; Salma. 

^sparsa Lee. Riley county, August. 

pruinosa Lee. Clark county, June; Seward county, June, July. 
Onychobaris Lee. 

subtonsa Lee, Riley county, May, June; Topeka, May. 
pectorosa Lee. Topeka; Riley county, Mav 
Madarellm Casey. 

undulatns Say. Riley county. May. 

Aulobaris Lee. 

*ibi8 Lee. Riley county,. June. 

naso Lee. Riley county, June, August, September, on Soltdago; Topeka. 
^pusiUa Lee. Riley cdunty, August, September, on Soltdago, 

Ampeloglypter Lee. 

longipennis Casey. Riley county. 

Pseudobaris Lee. 

farcta Lee. (Common.) Riley county, June, August, September, on 
Mvia, Solidago and smartweed; Winfield, September; Topeka, July. 
Higrina Say. Riley county, May, September, October; Winfield, June, on 
primrose blossom. , 

angustula Lee. Riley county, June; Topeka, 
ap. Riley county, August. 


14 — Soi. Acad. — ISOl 
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Trichobaris Lee. 

trinotata Say. Riley county; Wichita, August. 

Orthork Lee. 

crotchii Lee. Western Kansas. 

Jthoptobaris Lee. 

canescens Lee. Wallace, July; Riley county, June 
Centrinus Sch. 

pemcellus Hbst. Riley county, July. 
perscillus Gyll. Russell, June; Comanche county, July.* 
ptcumnus Hbst. Riley county, June, July, August, September, on Poly- 
gonum and Sohdago; Winfield. September. 

Odontocorynus Sch. 

scult Hum-album Say. Riley count}’, May, June, July. 

Zaglyptus Lee. 

*iftriatus Lee. Riley county. May. 

Gelus Casey {Piazurus Sch.). 

oculatus Say. Riley county, April, June, August, September; Topeka. 
Cyhndrocop turns Heller. 

operculatus Say. Riley county, June. July. 
nanulus Lee. Riley county, June, July. ' 

quercus Say. Riley county, June, July, August ; Wallace, July 
spp. Russell county, June; Riley county, June 
Acanthoscelis Dietz. 

acephalus Say. Riley county, June, August ; Topeka 
Ceutorhynchus Germ. 

rapcR Gyll. Riley county, April, May, June, September, on Polygonum ; 

Sahna; Atchison, May 
*cyampcnnis Germ. Riley county. May. 

sukipennu Lee. Riley county, May, June, July, August, September, on 
Solidago, October; St. George, May. 

Pelenomus Thom. 

*Bquamosus Lee. Riley county, August. 

Bhinoncus Sch. 

pericarpius Lmn. Riley county, June, July, August; St. George, June. 
pyrrhopus Lee. (Common.) Riley county, May, June, July, September, 
on Polygonum; Winfield, May, June, St. George, May. 

Conoirachelus Sch. 

nenuphar Hbst. Riley county, April, May, June, July; Topeka, August. 

retentus Say. Riley county, June. 

ajSinis Boh. Riley county, June. 

seniculus Lee. Riley county, June, July. 

nivoeus Lee. Riley county, Apnl, June, September. 

*arizonicu 8 Schfr. Riley county, April, May. 
adapersus Lee. Topeka; Riley county, July, August, September. 

*71080 Lee. Riley county, September. 
criAricoUts Say. Riley county^ May, June; Topeka. 
anaglypticua Say. Riley county, Jime, July, in honey locust pods; Rooks 
county, August; Winfield, May. 
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leucophcetus Fahr. Riley county, June, July, August, September; Seward 
county, July; Winfield, July; Kiowa, May; Wallace, July; Topeka. 
erinaceus Lee. Topeka. 

RhyssematiLs Chev. 

grandicolhs Casey. Riley county, June. 

lineaiicollis Say. Riley county, June, July; St. George, July; Topeka; 

Ford county, August; Winfield, May m cornfield, June. 
a’qualis Horn Riley county. May, June; Clark county, July. 
^annectem Casey Winfield, June, at base of wheat plant. 
pabnicollis Say. P'ord county, August. 

Chalcodermm Sch. 

(eneuH Hoh. Riley county, June. 

*incequicollui Horn. “Kan.” 
rollaris Horn. Riley county, August, October 

Tyloderma Say. 

fovcolata Say. Rilej^ county, June, July, August; Topeka, July. 

CFrca Say. Riley county; Topeka. 

Cryptorhynrhus 111. 

bisvqnaluH Say Riley county, July. 

Gcrsta'ckena Champ (Acalh\s Sch.) 

poroaa Lee Wallace county, June, Meade county, May; Dodge City, 
June, October 

Thecosternua Say 

hurnoalis Lee (Common) Riley county, March, April, June, July, 
.\ugust, October; Trego county, November; Wallace county, July; 
Foit Hays, September; Dodge Citv, October, Leavenworth county, 
June, Ellsworth, August; w'estem Kansas 

Dryophthorus Sch 

amencanus Bedel (c(nticalis Say) Topeka. 

Coti,^onus Clairv. 

corticola Say Riley county, June, July; Topeka; western Kansas. 

Toniolips Woll {Wollastoma Horn). 

qurrcicola Boh. “Kansas”; Manhattan, burrows m decaying cottonwood. 

CAL.^NDRIN.E 

Rhodobwnus Lee. 

tredecf’mpunciatus 111. (Common on sunflower.) Riley county, May, 
June, July, August; Clark county, June; Republic county, July; 
Canton, September; Topeka, July, Wallace county, July; Ellis 
county, July; Cloud county, July. 

Sphenophorus Sch. 

vomerinm Lee. Mitchell county, August; western Kansas; Wallace 
county, July. 

ochreus Lee. Lincoln; Riley county, June; western Kansas; Altoona, 
June; Atchison, June, “feeding on wheat fields.” 
pcrtinax Oliv. Western Kansas. 
robustus Horn. Western Kansas. 

*strtaiipennis Chittn. Western Kansas. 
inaidis Chittn. Wichita, injuring corn, July; Winfield, February, April, 
May, June, July, August, September; Dexter, July, November; Ar- 
kansas City, May, June, July. 
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melanocephalus Fab. Riley county, June. 
venatus ^y. Riley county; St. George, June. 

parvulus Gyll. Riley county, April, May, June; Johnson county, ‘‘May, 
working on com.” 

destructor Chittn. Manhattan, June. 
zece Walsh. Gardner, “working on com.” 
callosus Oliv. Manhattan, July; St. George, July. 
cultellatus Horn. Riley county, June, July, August, September; Rooks 
county, August. 

compressirostns Say. Wallace county, July. 

"^minimus Hart. Riley county, March, May. 
german Horn, Kiowa county, May; Manhattan, July. 

Calandra Clairov. 

oryzcB Linn Riley county, February, August; Johnson county, Novem- 
ber; Topeka; Winfield, August, on sunflower. 
granana Lmn. Riley county, April, June; Hoxie, August 

SCOLYTID^. 

• SCOLYTINvE. 

Scolytus Geoff. 

quadrispinosus Say. Topeka, June, July; Riley county, August, in bit- 
temut. ' 

muticus Say. Riley county, May in hackberry, June in hackberry. 
rugulosus Ratz. Cherokee, September; Wilder, August in apple. 

IPIN.®. 

Xyloclcptes Ferran. 

*cucubitCB Lee. Ashland, June 
Xyleborus Eich 

xylographus Say Topeka. 

Phloeosinus Chap. 

dentatus Say Salma, March, mines m red cedar. 

Hylesinus Fab. 

aculeatus Say. Riley county, April, June, under bark in green ash 


Helium as a Balloon Gas. 

Hamilton P. Cady. 

Helium being an absolutely inert gas chemically, and yet much lighter than 
air, is obviously an ideal balloon gas, provided it can be obtained in sufficient 
quantities at a reasonable figure and if it will stay in a balloon. 

Helium is twice as dense as hydrogen, and hence has less lifting power, but 
not as much less as this ratio would indicate. One gram of hydrogen displaces 
14^39 grams of air, and therefore will lift itself and 13.39 other grams, while 2 
grams of helium will lift 12.39 grams in addition to itself; so the flotation of 
helium is 92% per cent of that of hydrogen. 

The question of the ability of balloon fabric to retain helium was one which 
gave mueh concern. Hydrogen escapes at a fairly rapid rate, and since helium 
is able to diffuse through hot quarts glass much faster than hydrogen, it would 
not be impossible for it to pass through balloon fabric as fast or faster than 
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hydrogen, and this would be very serious, because helium inevitably costs more 
than hydrogen. Fortunately, it turned out that helium escaped only about 
half as fast as hydrogen. 

The question of its availability, then, turns on its production in sufficient 
quantities at a low enough price. A little over twelve years ago Dr. David 
McFarland and I found that the almost noninflammable gas of the Dexter, 
Kan., field contained 1.84 per cent of helium, and since there were many wells 
each able to yield ten million cubic feet per day, here was an abundant source 
of the gas. We made an extensive investigation of other gases of this country 
and Canada and concluded that all natural gases contain some helium, but 
nowhere have gases been found as rich as those of the midcontinent field, 
especially certain portions of Kansas. 

When our country entered the war the British government suggested that 
our government take up the problem of obtaining helium for balloons. The 
British were then at work trying to use the comparatively poor gases of 
Canada The problem was apparently a simple one and could be solved by 
the same methods used for the separation of oxygen, nitrogen and argon from 
the air. In fact, in some ways it should be easier, because the difference in 
boiling points is greater. Helium boils at — 268.5° C., while the nitrogen and 
methane which accompany it boil at — 195° and — 164°, respectively. In the 
air the boiling points are* oxygen, — 182.5°; nitrogen, — 195°; and argon, 
— 186°. We were able to point out to those interested that the problem was 
complicated by the fact that, m our experience, helium is fairly easily soluble 
in liquid natural gas, and that this would have to be taken into account. 

As the result of conferences in Washington the mam problem was assigned 
to the Bureau of Mines, and by them apportioned to those who seemed best 
prepared to handle their ‘‘bit ” The University of Kansas was asked to do the 
analytical' work invohed in the location of the most available source; to de- 
termine the solubility of helium in liquid methane, in liquid nitrogen, and in 
mixtures of the two, to prepare helium for the Bureau of Standards to use in 
the test of its permeability through balloon fabric (we later also made some 
experiments along this line) ; to determine the density of the helium as pre- 
pared, to see if the neon which was always present had an appreciable effect 
on its flotation, and also to determine how much hydrogen might be present 
in the gas without forming an inflammable mixture. 

We found that the best available source which was ready de\’eIoped and in 
use on a large scale was the wells at Petroha, Tex., supplying Fort- Worth. 
These ran 0.96 per cent, much lower than the Dexter, Kan., gas, but that 
supply was exhausted. The solubility was found to be so great that one-third 
or more would be lost if efficient fractionation were not arranged for in the 
process. Neon was present in too small quantities to appreciably affect the 
flotation. Ten per cent of hydrogen could be mixed with the helium without 
making a gas which could be ignited. 

The Air Reduction Company and the Linde Air Products Company were 
asked to install experimental plants at Fort Worth to try to separate the 
helium. They did so. The Air Reduction Company uses the Claude process, 
which seems to lack the flexibility necessary for experimental purposes, and 
they were not successful in making concentration of helium. The Linde plant, 
after many changes, did produce highly concentrated helium in fairly )$rge 
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quantities at a cost of about $100 per thousand cubic feet. The Navy De- 
partment IS now erecting a large plant to extract helium by the Linde process. 

A third experimental plant has been erected at Petrolia, using a process 
worked out by Norton, a brilliant engineer with a very thorough knowledge 
of thermodynamics. His process is theoretically sound, but he had never been 
able to finance its development Norton is a protege of Cottrell, of the 
Bureau of Mines, and the latter insisted that Norton be given money to erect 
a plant. This is now in operation, and while it has as yet produced helium of 
no higher concentration than 16 or 17 per cent, its workings are being con- 
tinually improved and the indications are that it also will be successful. The 
encouragement of the Norton process is Cottrell’s chief contribution to the 
helium problem. Another man who contributed largely to the success of the 
undertaking was G. O. Carter, of the Navy Department, Bureau of Steam 
Engineering. He had formerly been associated with the Linde company, and 
I believe that his advice and experience were most helpful Burrell, as head 
of the American University experiment station, had general charge of the 
whole problem, and was very efficient; but the man to whom probably the 
most credit belongs is Sir William Ramsav, who first suggested the use of 
helium for this purpose. 

In our laboratory my chief assistant was C W Seibel H C. Allen, P. V. 
Faraghar, F. W Bruckmiller and Emily Berger were also veiy active in the 
matter. 


The Earth-Moon Theory. 

LlRoy Hughbwks 

GENERAL INTRODUCTION 


Before beginning our discussion of the earth-moon theory it will perhaps be 
profitable for us to survey briefly a few general facts and characteristics of 
our moon. 

In the following table the volume, surface, ma.<s and density of the earth 
equals one. 

TvHIiFJ OF THF MoON 


Sidenal period 
Distance fom the earth 

Diameter 

Surface . 

Volume . ... . . . . 

Mass . . . . 

Density . . 

Axial rotation 

Force of gravity (fall)... 
Velocity in orbit 


27 (lavs, 7 hour'-, 4.3 liiiiiMt* s 
2.37,300 miles 
2,160 nnlcB 
0.074 
0 00231. 

0 0128 
0.68 

27 days, 7 houis, 43 inimites 
2 48 feet in 1 second. 

2,273 iMile.s per houi 


The moon has always been an object of beauty and interest in the nightly 
heavens. To the naked eye she presents a soft, silvery luster, and many are 
they who in ages past have worshiped at her shrine. Old Omar of the East 
I)aid homage to her m his poetry, and many another m later days have sung 
of her transcendent glory. 

There are a few mountain cjiains, hundreds of hills and valleys — numerous 
systems of radiating streaks — ^and over thirty thousand ring mountains of all 
shses from a mile in diameter to sixty times that. 
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All details of the lunar surface have been mapped and named. Hevelius 
(1611-’87), of Danzig, made the first map of the moon, and Schmidt (1825-’84), 
of Athens, the last. The recent photographic atlases of the Lick and Pans ob- 
servatories show the lunar surface very satisfactorily, and Ritchey (1864) at- 
tained even greater success with the Ycrkes telescope. Changes on the moon, 
if at all, are on a very small scale — too minute for detection with present 
instruments. 

HISTOUY OF TREATMENT. 

The first treatment of the moon was empirical, but the second treatment 
was founded on the law of gravitation. The modern history of the moon be- 
gins with that illustrous natural i)hilosopher, Sir Isaac Xewton. Hipparchus 
left us a considerable amount of valuaV^le data concerning the motion of the 
moon The work of his predecessors did not embrace more than the mean 
motion of the moon and its no(i('s Hipparchus made the following \aluable 
discoveries. 

1. The eccentiicities of the moon’s orbit 

2 Motion of the perigee and apogee. 

3. The numerical determination of the element^ of tlu' moons motion. 

The discovery of eviction was made by Ptolemy 

As was stated above, the modern lunar theory commenced with Xewton, 
and consists in determining the motion of the moon deductively from the 
theory of gravitation. 

He explained ‘^The elliptic motion of two mutually attracting bodies round 
their common center of gravity” by geometrical constructions. The problem 
was one of determining the \ariations from the elliptical motion which would 
be jiroduced by a third body Such constructions could lead only to a])- 
proximate results. This was left for pure mathematicians and was a problem 
of pure algebra. 

THE RARTH-MOOX THEORY. 

‘‘The moon, ” says Prof. Percival Lowell, “did not originate as a separate 
body, but had its birth in a rib of earth.” Doctor Low'ell is an ardent sup- 
porter of “the earth-moon theory,” and his \ lews and deductions are frankly 
stated in his two last scientific works, “Mars as the Abode of Life” and “Evo- 
lution of Worlds,” both of which are publications of the Macmillan Company, 
Xew York. 

Prof. E. C. Pickering, of Haivard College observatory, says “If \ve were to 
observe the earth from a point in space one thousand miles northeast of 
New Zealand, the land area surrounding the spot would appear nearly circular.” 

Mr. William Thayer Jordan, in an article entitled “The Form of the Earth,” 
Scientific American Supplement, December 14, 1912, is of the opinion, however, 
“that the advocates” of the “earth-moon theory” had better look for evidence 
of the moon’s detachment on the highlands of Tibet rather than from the 
Pacific ocean. 

Lord Kelvin and Sir George Darwin have long held that the moon had a 
terrestrial origin. The publication of their many papei-s and memoirs along 
this line of research are some of the most exquisite pieces of scientific litera- 
ture ever given to the technical world. 

Prof. Thomas C. Chamberlain, of the University of Chicago, in his excellent 
lecture on “The Evolution of the Earth,” states that the mathematical calcu- 
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lations of Mr. Darwin are trifling, though we must confess that if this be 
tnie they have stood the test of scientific investigators for many decades. For 
a clear satement of the views held in regard to the moon’s origin by Prof. 
George Darwin we will quote from the last two paragraphs of his celebrated 
work on “Tides”: 

“influence of tidal friction on the evolution of the solar system. 

“According to the nebular hypothesis, the planets and the satellites are 
portions detached from contracting nebulous masses. In the following dis- 
cussion that hypothesis will be accepted in its mam outline, and we shall 
examine what modifications are necessitated by the influence of tidal friction. 
It may be shown that the reaction of the tides raised in the sun by the 
planets must have had a very small influence m changing the dimensions of 
the planetary orbits round the sun. From a consideration of numerical data 
with regard to the solar system and the planetary subsystems it appears im- 
probable that the planetary orbits have been sensibly enlarged by tidal 
friction since the origin of the several planets, but it is possible that some very 
small part of the eccentricities of the planetary orbits is due to this cause. 
From arguments similar to those advanced with regard to the solar system as 
a whole, it appears unlikely that the satellites of Mars, Jupiter and Saturn 
originated very much nearer the present surfaces of the planets than we now 
observe them; but the data being insufficient, we cannot feel sure that the 
alteration of the dimensions of the orbits of these satellites has not been con- 
siderable It remains, however, nearly certain that they cannot have first 
originated almost in contact with the present surfaces of 'the planets, m the 
same way as m the preceding sketch, and has been shown to be probable with 
regard to the moon and earth. Numerical data concerning the distribution of 
moment of momentum m the several planetary subsystems exhibit so striking 
a difference between the terrestrial system and those of the other planets that 
we should from this alone have grounds for believing that the modes of 
evolution have been considerably different The difference appeals to he 
in the genesis of the moon close to the present surface of the planet, and we 
shall see below that solar tidal friction may be assigned as a reason to ex- 
plain how it has happened that the terrestrial planet had contracted to nearly 
its present dimensions before the genesis of a satellite, but that this was not 
the case with the exterior planets. The efficiency of solar tidal friction is very 
much greater in its action on the nearer planets than on the further ones 
The time, however, during which solar tidal friction has been operating on 
the external planets is probably much longer than the period of its efficiency 
for the interior ones, and a series of numbers proportional to the total amount 
of rotation destroyed in the sev^eral planets would present a far less rapid 
decrease as we recede from the sun than numbers simply expressive of the 
efficiency of tidal friction at the several planets. Nevertheless it must be 
admitted that the effect of solar tidal friction produced on Jupiter and Saturn 
has not been nearly so great as on the interior planets ; and, as already stated, 
it is very improbable that so large an amoimt of momentum should have 
been destroyed as to materially affect the orbits of the planets round the sun.” 

We will now examine how the differences of distance from the sun would 
be likely to affect the histories of the several planetary masses. According to 
the nebular hypothesis, a planetary nebula contracts, and rotates quicker 
as it contracts. The rapidity of the revolution causes it to become unstable, 
or perhaps an equatorial belt gradually detaches itself. It is immaterial which 
of these two really takes place. In either case the separation of that part of 
the mass which before the change had the greatest angular momentum per- 
mits the central portion to resume a planetary shape. The contraction and 
the increase of rotation proceed continually until another portion is detached, 
etc. There thus reoccur at intervals a series of epochs of instability or of 
abnormal change. Now tidal friction must diminish the rate of increase of 
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rotation due to contraction, and therefore if tidal friction and contraction are 
at work together the epochs of instability must reoccur more rarely than if 
contraction alone acted. If the tidal retardation is sufficiently great the in- 
crease of rotation due to contraction will be so far counteracted as never to 
permit an epoch of instability to occur. 

Since the rate of retardation due to solar tidal friction decreases rapidly 
as we recede from the sun, these considerations accord with what we observe 
in the solar system. For Mercury and Venus have no satellites, and there is 
a progressive increase in the number of satellites as we recede from the sun. 
Moreover, the number of satellites is not directly connected with the mass of 
the planet, for the earth has relatively by far the largest satellite of the 
whole system. Whether this be the true cause of the observed distribution of 
satellites amongst the planets or not, it is remarkable that the same cause also 
affords an explanation, as we shall now show, of that difference between the 
earth with the moon and the other planets with their satellites which has 
caused tidal friction to be the principal agent of change with the former but 
not with the latter. 

In the case of the contracting terrestrial mass we may suppose that there 
was for a long time nearly a balance between the retardation due tol solar 
tidal friction and the acceleration due to contraction, and that it w'as not until 
the i)lanetary mass had contracted to nearly its present dimensions that an 
epoch of instability could occur It may also be noted that if there be two 
planetary masses which generate satellites, but under very different conditions 
as to the degree of condensation of the masses, the two satellites will be likely 
to differ m mass. We cannot, of course, tell which of the two planets would 
generate the larger satellite Thus, if the genesis of the moon was deferred 
until a late epoch in the histor>’ of the terrestrial mass, the mass of the moon 
relatively to the earth \\ould be likely to differ from the mass of the other 
satellites relative to their planets If the contraction of the planetary mass 
be almost completed before the genesis of the satellites, tidal friction, due 
jointly to the satellites and to the sun, will thereafter be the great cause of 
change in the system; and thus the hypothesis that it is the sole cause of 
change will give an ap])roximately accurate explanation of the motion of the 
planet and satellite at any subsequent time. We have already seen the 
theory that tidal friction has been the ruling power in the evolution of the 
earth and moon coordinates the present motion of the two bodies and carries 
us back to an initial state when the moon first had its separate existence as a 
satellite; and the initial configuration of the two bodies is such that we are 
led to believe that the moon is a portion of the primitive earth detached by 
rapid rotation or other causes. There seems to be some reason to suppose that 
the earliest form in which the moon had a separate existence was as a ring or 
chain of meteorites; but this condition precedes that to which the dynamical 
investigation leads back. 

Let us now turn to the other planetary subsystems. The satellites of the 
larger planets revolve with short periodic times. This admits of a simple ex- 
planation, for the smallness of their masses would have prevented tidal friction 
from being a very efficient cause of change in the dimensions of their orbits, 
and the largeness of the planets* masses would have caused them to proceed 
slowly in their evolution. If the planets be formed from change of meteorites 
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or of nebulous matter, their rotation has arisen from the excess of orbital 
momentum of the exterior over that of the interior matter. As we have no 
means of knowing how broad the chain may have been in any case, nor how 
much it may have closed in on the sun in course of concentration, we are un- 
able to compute the primitive angular momentum of a planet. A rigorous 
method of comparison of the primitive rotation of the several planets is thus 
wanting. If, however, the planets were formed under similar conditions, then 
we should expect to find the exterior planets now rotating more rapidly than 
the interior ones. On making allowance for the different degrees of concentra- 
tion of the planets, this is the case. That the inner satellites of Mars revolve 
with a period of less than a third of the planet s rotation is perhaps the most 
remarkable fact in the solar system. The theory of tidal friction explains this 
perfectly, and this will be the ultimate fate of all satellites, because the solar 
tidal friction retards the planetary rotation without directly affecting the 
satellites’ orbital motion. Numerical comparison shows that the efficiency of 
solar tidal friction in retarding the terrestrial and Martian rotation is of about 
the same degree of importance, notwithstanding the much greater distance of 
the planet Mars. In the above dihcussion it will have been apparent that the 
earth and moon do actually differ from the other jilanets to such an extent as 
to permit tidal friction to have been the most important factor in their history 
By an examination of the probable effects of solar tidal friction on a con- 
tracting planetary mass we have been led to assign a cause for the observed 
distribution of satellites in the solar system, and this again has itself afforded 
an explanation of how it happened that the moon so originated that the tidal 
friction of the lunar tides in the earth should have been able to exercise so 
large an influence We have endeavored not only to set forth the influence 
w’hich the tidal friction may have, and probably has had, in the history of the 
system, if sufflcient time be granted, but also to jioint out what effects it can- 
not have produced. These investigations afford no ground for the rejection of 
the nebular hypothesis; but while they present evidences in favor of the main 
outlmes of that theory, they introduce modifications of considerable import- 
ance. Tidal friction is a cause of change of which Laplace’s theory took no 
account; and although the activity of that cause may be regarded as mainly 
belonging to a later period than the ev^ents described in the nebular hypothesis, 
yet it seems that its influence has been of great and in one instance of even 
paramount importance in determining the present condition of the planets 
and their satellites. Throughout the whole of this discussion it has been, how- 
ever, supposed that sufficient time is at our disposal. Sir W. Thomson and 
others have, however, adduced reasoning which goes to show that the history 
of the solar system must be comprised within a period of considerably less 
than a hundred million years. It would perhaps be permature to accept this 
as the final and definite conclusion of science. If, however, it be confirmed, 
we shall only be permitted to accept the doctrine that tidal friction has 
effected considerable modification in the configuration of the moon and earth, 
and must reject the earlier portion of the history sketched above. 

There is another scientific school that holds the moon had a separate origin 
from that of the earth. Perhaps chief among these gentlemen is Prof. T. J. 
J. See, United States government astronomer, but he is not alone in his con- 
tentions. We ajso find listed among the adherents of this theory Mr. William 
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Thayer Jordan; Prof. Henri Jules Poincare, of the University of Paris, who 
used Doctor See’s scholarly work, “Researches on Cosmical Evolution,^’ volume 
11; Mr. William Huggins, former president of the Royal Society; and Pro- 
fessor Strongen, of Copenhagen. 

In an address delivered before the California Academy of Science, August 7, 
1911, Professor See had the following to say in regard to the origin of the 
moon 

“the capture of the moon by the earth. 

“The case of the terrestrial moon is of special interest, because it is rela- 
tively by far the largest of our satellites and was formerly supposed by Lord 
Kelvin and Sir George Darwin to have had an exceptional origin. But it was 
shown by me m 1909 (A. N., No. 343) that the moon was formed like the other 
satellites, and is in fact a planet which the earth captured from space, just as 
the other satellites were captured by their several planets. We shall not here 
go into the details of the moon s origin, beyond pointing out the reasons why 
a terrestrial origin of the moon is impossible. 

“(1) The rupture of the earth’s figure of equilibrum, which Darwin assumed 
to account for the origin of the moon, postulates a primitive rotation m less 
than three liours, or nine times faster than at present. From the causes which 
produce planetary rotations, as set forth above, we know that no such rapid 
rotation could ha\e existed m the case of the earth 

“(2) F.ven if such lapid lotation had existed, the matti'r detached from the 
earth would ha\ e taken the form of a swarm of small bodies, and these meteor- 
ites neAer could have united into one mass, as now observed m our actual 
moon 

“(3) The satellites of the other planets arc recognized to be captured bodies, 
and the same proces.s naturally will have operated in giving the earth a satel- 
lite, even if it is of exceptionally large mass. It should be especially noted 
that the large mass presents no difficulty to the capture theory. The anomaly 
lies in the small size of the earth, since several of the satellites of Jupiter and 
Saturn are fully as large as the moon, while those of Uranus and Neptune are 
not enormou.slv smaller, 

“(4) In Daiwm's celebrated grajihical method for tracing the moon back 
to the earth, it i.s found to be impossible to bring the two globes close to- 
gether, because at nearest aiiproach a space of over 4,000 miles intervenes 
between the surfaces which cannot be bridged over. This contradiction to 
the terrestrial theory indicates that it is vitiated by an error, and must be 
unconditionally given up. For these four weighty reasons we conclude that 
our moon can be nothing else than a planet which came to us from the 
heavenly spaces. It follows also that the earth always did rotate in about 
the same time as at jiresent, and has never suffered retardation from about 
three hours, as Darwin inferred. This simplifies very considerably many pr6b- 
lems of geology, and brings the cosmogony of the earth and moon into 
harmony with that found m the rest of the solar system and in the sidereal 
universe. 

“the orkjin of the lun.ar craters and maria. 

“Ever since Galileo’s discovery of the mountains on the moon it has been 
a problem for astronomers to explain the craters and other phenomena on 
the lunar surface. Notwithstanding the fact that the lunar craters are 
totally different from those on the earth, it has been believed until very 
recently that they had a volcanic origin. It turns out, however, that the lunar 
craters are due to impact of smaller bodies against the lunar surface; and 
this explains the sunken character of the craters, which are all below the 
normal level of the lunar surface; the small volume of the walls in comparison 
with the crater basins; the steepness of the inner walls, while the outer ones 
have a more gradual slope; the central peaks, which are residues of the 
satellites that produced the craters; the superposition of one crater over an- 
other; and many other phenomena which show that impact and not volcanic 
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action has produced the mountains on the surface of the moon. In the same 
way it is shown that the rnaria are due to conflagrations which have melted 
down to a dead level considerable areas of the lunar surface, only the more 
prominent walls here and there surviving as ghost craters. It is a very 
remarkable fact that can scarcely escape the notice of the sagacious historian 
of the future, that prior to my work on ‘Earthquakes and Mountain Forma- 
tion^ (Proc. Am. Philos. Soc., Philadelphia, 1906- ’08), tenestrial mountains 
were erroneously explained by secular cooling and contraction of the earth, 
whereas they are really formed by the leakage of the oceans and the ex- 
pulsion of lava under the land, and the mountain ridges, therefore, run as 
great walls along the border of the ocean, as in the typical case of the Andes 
in South America I'Ac current explanation of terrestrial mountain forma- 
tion was thus erroneous. The new theory that our mountains are formed by 
the sea has, however, already been very generally accepted. On the other 
hand, the lunar craters were supposed to be of a volcanic origin, whereas they 
really were due to impact. Thus, wonderful as it may seem, the causes as- 
signed in both cases were erroneous. Besides the evidence of general charac- 
ter above cited, the theory as to the origin of the lunar craters by impact 
now rests on an absolute proof of mathematical kind, as follows It is shown 
by the researches of Lehman-Filhe’s (A. N , 3479-3490) and Strongen (A. N., 
3^7) that increase of the central mass of the planet by the downfall of 
cosmical dust will decrease the mean distance of the satellites, but not the 
eccentricities of its orbit. It is shown in my researches (volume 2, 1910) that 
the eccentricity can be diminished only by the action of a resisting medium 
such as operated in the capture of the satellites. As the eccentricities of the 
satelhtes’ orbits usually are evanescent, and it is shown that they have been 
destroyed by the action of a resisting medium, we should' expect the moon 
surface to bear witness to this process of cosmical bombardment by which 
the orbits of the satellites have been rounded up. Thus indentations analo- 
gous to the lunar craters ought to exist, and as -they are all of one type their 
origin must be assigned to the impact of smaller satelhtes against the lunar 
surface. Our proof of the origin of the lunar craters is therefore essentially an 
absolute proof W’hich admits of no dispute. If it be asked why indentations 
similar to the lunar craters were not produced on the earth, our answer is 
that such terrestrial craters due to impact did exist before geological history 
began, but they have since been quite obliterated by the effects of the 
oceans and atmosphere, while modern terrestrial mountains of a totally differ- 
ent type have since been developed along the borders of our seas by the 
leakage of the oceans. These manifold errors afford us an impressive warn- 
ing as to the worthlessness of traditional opinion, because so much of our 
reasoning in physical science heretofore has been based on a false premise. 
Finally, it may be remarked that the satellites of Jupiter and Saturn are 
variable, as if covered by rnaria like our own moon, so that the conflagrations 
which melted areas and produced maria on our satellite haVe also occurred 
elsewhere in accordance with the requirements of this simple theory.” 

As can readily be seen, the astronomical world is at variance on this sub- 
ject, men of learning and serious scientific attainment on either side con- 
tending for the particular bulk of evidence which they feel will insure a 
correct solution of the problem. Dr. Kennedy Duncan, for a number of 
years at the University of Kansas, thought “the planetisimal hypothesis,” as 
carefully worked out by Prof. T. C. Chamberlain and Dr. Horace Moulton, 
would give us a satisfactory solution to the origin <5T the sun, planets and 
satellites. The work of these men has been very productive and we will await 
with much interest their further research. 
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A Study of the Oil from Sumac (Rhus glabra). 

H. W. Brubaker. 

Since the demand for fats hsts increased so greatly and their price has 
reached such a high level it has become imperative that we make use of all 
the available sources of this most important material. A great deal of the 
rocky waste land of Kansas and other states is covered with the common 
sumac {Rhus glabra). It occurred to the author to make a chemical study of 
the oil from the sumac seed to determine its fitness as a food or for indus- 
trial purposes, and the amount available. 

The berries from which this oil was obtained were gathered at Manhattan, 
Kan., in February, 1919. The husks were removed from the berries by rubbing 
gently in a mortar and sending the material through a small fanning mill. 
The clean, air-dried seeds were ground in a mill and the fat extracted with dry 
ether in a continuou.s extraction apparatus large enough to hold two or three 
pounds of the material. Two determinations gave an average of 11.71 per cent 
of oil in the ground seeds. Table No. I summarizes the results of the physical 
and chemical examination of the oil 


TABLE No I 


Deter- | 
mination 1 
number. ’ 

Sp. gr. 1 
at ! 

160® C. 

Index 
of re- 
fraction 
at 20® C. 
Abbe's 
refrac- 
tometer. 

Acid 

value. 

i 

Acetyl 

value 

Saponi- 

fication 

number. 

Iodine 

value. 

Per cent 
of 

soluble 

fatty 

acids. 

Per cent 
of in- 
soluble 
fatty 
acids. 

1 

0 92668 

1 4710 

0 9 

9 27 

193 2 

126 55 

0 86 

92 68 

2 

0 92687 

1 4710 


9 20 

193 8 

126 98 

0 67 

93 55 

3 


1 1710 



190 8 


0 78 

94 38 

Average. 

0 92577 

1 4710 

0 9 

9 236 

192 6 

126 76 

0 766 

93 64 


Table II gives the characteristics of the insoluble fatty acids* 

TABLE No. II. 


Melting 

Solidification 

Index of 

[■ _ ' •• 

Iodine 

point. 

temperature. 

refraction. 

1 value. 

17* C. 

6* C. 

1 AT 

121 8 


The oil of sumac has a mild odor, pleasant taste and a deep yellow color. 
It is quite viscid at ordinary room temperature. Upon being cooled it 
thickens gradually until at — 16® C. it has the consistency of soft vaseline. 
I did not cool the oil to its freezing point. G. B, Frankforter and A, W. 
Martin give the freezing point of the oil from Rhus glabra, gathered in Minne- 
sota, as — 24® C,^ 


The American Journal of Pharmacy, vol. 76, p. 161; Apiil, 1904. 
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These authors also found an iodine value of 87, which differs materially 
from that found for the Kansas oil, 126.76, shown in table I. The high iodine 
value would indicate that the oil should have fairly good drying qualities. 
This conclusion is substantiated by the results of comparative tests shown in 
table III: 


TABLE No. III. 


1 

f 

Percentage in- 
crease in weight 

Rise in temperature on treatment 
with concentrated sulphunc acid. 


in 7 days of a 
thin film of oil. 

Initial 

temperature. 

Highest 

temperature. 

Linseed oil 

9 30 

20*’ C. 

94® C. 

Sumac oil 

1 6G 

20® C. 

70® C. 

Cottonseed oil 

66 

20® C. 

55® C. 


A small amount of the oil mixed into a paste of the consistency of paint 
with sublimed white lead, and spread on a plate of glass, dried completely m 
three days. 

It seems fair to conclude from the above study that sumac oil compares 
favorably with other vegetable oils, such as cottonseed oil And corn oil, m its 
chemical properties. It might readily find a use as an edible oil or m the 
soap-making industry, or as a semidrymg oil in the paint industry", if it can 
be put on the market at a reasonable cost. Whether this can be done or not 
can be answered only by some vegetable-oil manufacturer becoming interested 
enough in the proposition to make a bid for the shipment of the seed. 
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TITLES OF PAPERS, 

FIFTY-SECOND ANNUAL MEETING. 


SoMB Factoks in AuHicuLtURAL CosT PRODUCTIONS. I. O Graham and T D Hammatt 
Standards of Purity for Medicinal Agents L E. Sayre 
Botanical Notes, 1919-1920. Frank U. G. Agrehua. 

A Preliminary List of Insects of the Sorghum Field IFm P. Hayes. 

How to Determine Altitudes Satisfactorily With an Anfroid Barometer. J. E. Todd. 
Aech^eolooical Notes on Pine River Valley, Colorado, and the Kaybnta-Tuba Region. 
Albert B. Reagan. 

A List of the Cicadellid^ of Kansas. P B Lawson. 

A List of the Grasses op Douglas County. P. B. Lawson. 

Field Work in Kansas and Texas Charles H. Sternberg 
Education Physical and Mental. J. M. McWharf. 

Fossils prom the Western Front. Frank P. Stnckland, Jr. 

An Annotated List op Some Kansas Pleurosticti (Scarabafid>e) J W. McCulloch and 
W. P. Hayes. 

A Preliminary Study op the Life History and Habits of Dione Vanilly. Vance Randolph. 
A Kitchen Disinfectant. F. A. Patty and L. E. Sayre 

0 

Plant-disease Survey Report for Kansas, 1919 L. E. Melchers 
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Some Factors in Agricultural Cost Production. 

I D Graham and T. D. Hammatt 

The earliest known record of the gathering of statistical information dates 
back to the year 3050 b c., and the use and value of such knowledge has been 
growing since. Tt is only within the last half centur>% however, that the proper 
system of dealing with large numbers, or of numbers gathered from numerous 
sources, has really attained the dignity of .«!cience. 

The value and application of this new science has been brought home to the 
people of this count ly in recent years with a force which has rendered it of 
very high economic importance. During the war period, when it became 
necessary to fix the price of wheat and other agricultural commoliities, it was 
found that the necessary knowledge to do this was lacking Although wheat 
18 the oldest croji known to man, no one knew what the cost of production 
might be for any large area, and such knowledge was vital. 

MODERN STATISTICS. 

One of the most valuable characteristics of modern scientific statistics lies 
in the fact that it gives us a sufficiently accurate picture of a group of objects 
without going through the laborious and expensno process of a complete 
enumeration of all the items in the group Thus it is by no means necessary 
in ascertaining average cost of producing an acre or bushel of wheat to obtain 
complete data in regard to each acre or e\ery bushel 

If a considerable number of typical instances can be obtained and properly 
arranged, the difference from the true average value per acre or per bushel of 
all the acres or bushels in the state will be so small as to be, for all practical 
purposes, of no importance 

The anthropologist discovers the physical characteristics of a tribe or race 
by making careful measurements of only a small minority of the whole. If 
two persons wore blindfolded and required to jiick several hundred apples from 
a bin containing a million, the average weight of the selected groups of apples 
would equal each other, although the apples might vaiy considerably in size. 
Not only this, but the average weight of all of the selected apides would be 
the same as that of the larger number remaining in the bin. 

This fact is based on a law of nature which is formulated in the mathe- 
matical theory of probabilities. Under this theor\' a moderately large number 
of items taken at random from among a very large group is practically sure, 
on the average, to have the characteristics of the larger group. This is the 
law upon which the whole system Of life insurance is based, and while it is 
not claimed that these’ results are mathematically exact, it is emphatically 
stated that they are sufficiently accurate for all practical purposes, and are 
so used in large business enterprises generally as well as in the scientific work 
of such men as Luther Burbank. 

TWO METHODS. 

There are two methods of applying this law in the gathering and use of 
agricultural statistics. The first is called a '‘survey,” and attempts a minute 
analysis by experts of a single farm or a small group of farms which are con- 
sidered typical. Upon this method have been based the efforts made by 
governmental and other agencies to secure desired information ^^upon the cost 
15--Sci. Acad.— 1601 
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of production and other necessary facts regarding farm crops and management. 
Generally speaking, the results obtained under this method have been suf- 
ficiently accurate to give a fair idea of the approximate cost, but this method 
lacks in that it cannot show results which are typical of areas so large as a 
state or a region where information concerning the dominant crop is sought. 

The second method is by means of the “questionnaire,” through which 
every county in the state is covered and the assembled replies averaged m 
detail, so that an accurate picture* of the customs, methods and costs of that 
state is stown. Through this method accuracj^ is secured by covering enough 
farms in all parts of the state to insure an average which shall be typical. 
Through it a wider field may be covered than by the survey, and there is a 
great saving of time. The expense of collecting information by this means 
is very much less, and such information has the merit of uncoJored farm facts 
received at first hand. 

Under the conditions engendered by the World War and the succeeding 
reconstruction period the wheat crop has assumed a previously unknown im- 
portance, and the Kaiitas State Board of Agriculture became the leader in 
an investigation of the methods and costs of production of this crop, which 
is the first real effort, with which we are familiar, of any large class of pro- 
ducers, manufacturers or distributors to show the exact cost of services 
rendered. Haphazard inquiries as to the cost of producing a farm crop have 
usually brought replies which vary widely and have given rise to the im- 
pression that the farmers do not know their business. By the use of the 
questionnaire method. Secretary J C. Mohler, of the Kansas State Board of 
Agriculture, has not only determined that while many farmers will hesitate 
when asked to give accurately the cost per bushel or per acre of producing 
wheat or other crops, they do really know their business and can give ac- 
curate statements of fact as to the items w'hich make up the cost of pro- 
duction. 

It is very often true that the cost of production of an acre of wheat on 
one farm will greatly exceed that upon an adjoining farm, and ^very item in 
the cost account of each farm be accurate and within the limits of economic 
farm practice. It is also true that there will be a marked variation in the 
cost of wheat raised on the large acreage of the farmer who specializes in this 
crop and has the necessary equipment with which to handle it, when com- 
pared with that produced on a farm where wheat is only an element in a 
regular rotation of crops or where it is incidental to a necessary change of 
crops. 

In sending out some 10,000 questionnaires to the wheat-growing farmers 
of Kansas, Secretarv^ Mohler did not ask the farmers to give their answers in 
lump sums, as this would have resulted in a confusion of replies, due to the 
fact that very few of these farmers are in the habit of keeping accounts in 
such detail as to furnish the desired information. 

THE FARMER HAS KNOWLEDGE. 

The farmers do, however, have exact knowledge of the various items 
which should enter into such an average as was sought, and by adapting the 
method of questioning to the habits of thought of the farmers and the char- 
acter of the information which it was known they could furnish, Secretary 
Mohler was able to acquire and have analyzed a vast amount of information, 
the sum total of which comprises exactly what was desired. 
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As an illustration it may be stated that in the analyses of the replies the 
state was divided into sections, as shown by the accompanying map, and the 
details worked out for each section, and then the whole was correlated for 
the state. This was done because it was found that for the purpose of this 
investigation the conditions and methods of production were so similar in 
every case that the section was the smallest unit necessary. The facts and 
figures obtained for any section are applicable to every county in that section. 

It was also found that the variation in methods and the consequent cost 
occurred from east to west, according to the amount of rainfall, and that only 
slight vanations occuned from north to south m the state, where the differ- 
ence in rainfall is less apparent. 



If throughout a given division conditions and methods of production are 
similar, the average cost of production in the northern and southern sections 
of the division must be similar, and if the averaged rephes from several hun- 
dred farmers in each division are similar, strong evidence is afforded of the 
essential accuracy of their replies. The reports received from farmers cooper- 
ating in this investigation present such evidence. This may be shown clearly 
by a few examples: 


, Seed wheat ^ Machinery, , Horses * 

Peck* Price charge Charge Days itsea 

per acre j^r bu per acre. per year, per year. 


Eastern division 






Section A . . 

5 3 

^2.24 

^1.99 

$162 

166 

Section B 

5 2 

2 IQ 

1.83 

158 

178 

Central division. 






Section C 

4 0 

2.24 

1.72 

180 

166 

Section D . 

. . 4.2 

2 23 

1.88 

181 

168 

Western division: 






Section E 

8 8 

2 14 

1 21 

121 

154 

Section F 

8 1 

2 21 

1 25 

182 

166 



Preparing the 





seed bed. 

Harvesting, 

Threshing, 



cost per acre. cost per bu. 

cost per bw. 

Eastern division: 





81< 

Section A 


. 18 74 


27. 1< 

Sorf ion B r T 


4.08 


26 8 

82 

Central division: 





SO 

SnAf.inn C , 


2.80 


29.6 

ri 


2.75 


27.0 

81 

Western division; 


2.00 


22.7 

80 

Section E tt 



Section F 




28.0 

88.6 
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The 2,040 wheat growers whose statements were used in compiling the cost 
data represent every county in the state and include both landowners and ten- 
ants, and small as well as large producers. Their aggregate experience in 
wheat growing m Kansas covers 31,792 years and the area of their farms is 
491,002 acres. F^om these sources have been derived the necessary facta 
which have resulted in a determination of the cost of production of wheat m 
Kansas. 

The average cost of producing an acre of wheat m Kansas for the crop of 
1919, and the average return per acre from wheat sold to December 1, as re- 
ported by Kansas farmers, was as follows 


The state 

Cost per acre 
Return per acre 
Loss per acre 
Eastern division 
Cost per acie 
Return per acre 
Loss per acre 
Central division 
Cost per acre . 
Return per acre 
Loss per acre 
Western division 
Cost per acre 
Return per acre 
Gam per acre 


$25 20 
24 77 


$83 

75 

33 

CO 

$24 

CO 

23 

08 

$18 

60 

20 

46 


These amounts show that there was a loss to the farmers of Kansas on the 
crop of 1919, but these amounts do not show the full extent of this loss, be- 
cause it IS impossible to express in exact figures and to include in the expense 
account certain factors, stated hereafter, by which the wheat grower is ma- 
terially affected. 

If the return from the crop had been exactly equal to the cost as computed 
in this investigation, the farmer would have received — 

A moderate rate of interest (5 per cent) for the use of capital repre- 
sented by land, buildings and equipment used for wheat. 

The going wage of a farm hand for his labor, or for the greater part 
of the time devoted to wheat — $55 a month and board. 

A compensation of $2JS0 per day for his services as a manager for 
the time devoted to wheat, averaging 97 days. 

SujSicient allowances to cover necessary repairs and replacements. 

One^-third his house rent. 

Some protection against crop* failures through charging to the acres 
harvested the cost of seed and seeding for acres abandoned annu- 
ally. 


But the return from the crop failed to afford such compensation as this by 
the amount already stated; and further, in calculating the cost of the crop in 
this investigation the farmer has been allowed — 

Nothing for the loss of fertility of his soil. 

Nothing for idle time due to the seasonal character of his vocation. 
Nothing in the nature of “overtime” allowances for long working 
days during the busy season. 


With the information at hand we cannot evaluate these three charges 
against the crop. But as wheat growing is carried on in Kansas, they are 
'material factors in the cost of production. 
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ELEMENTS OP COST. 

la order to show the elements entenng into the computation necessary m 
determining the cost of production of wheat in Kansas, the accompanying 
statement showing the various charges per acre in the central division is 
immediately followed by statements showing the items of charge in each 
section of the central division These latter have been correlated in order to 


produce the former 

CENTRAI DIMSION pJ^Vcre 

] land wid huihliiiRs um d for wheat $7 27 

$81 00 ptr aott (57 7% (ink rest, laxts, upktcp) 

12 30 ])er acn (o 13% Ontertst, taxes, <hpi<( intioii rt pairs) 

2 I se of machinery (mttrest tuxes, depiecntion upaiis) 1 63 

3 Seed 2 46 

4 10 peeks (<i $2 21 per 1)U 

4 Seed be.d preparation 2 78 

4 40 man hoins (« 2 >0 
10 20 horse heiiirs (a 

5 Hir\estinK (InndiiiK and heading) 3 41 

3 00 nitn hours ^ 7 30 
') 20 horse liours (a 8%< 

I wine and oil 32ef 

<) I hushing 3 60 

12 00 bil (« lOi/jf* per bu 

7 ilaubng to market 68 

') 20 miles (a 1 l^^ per bu per mile 

8 Insuranee (all elisses) 63 

0 leitilizei 79 

10 Interest em seed md seeel be el ^ 40 

11 Cl op risk 1 31 

12 C eii le et ion foi le nt 14 

13 Minagemeiit 1 43 

Cfioss (ost $26 50 

14 Cieelit b\ sliivv anel pasture ] 55 

Net (ost $26 04 

1) \e1 cost idjusted to dlow foi differenti*s in aereuge m eliffeient sectiems $24 60 


CENTRAI DIMSION 

Northfrn SFe tion (C ) per acre 

1 1 ami iiiel builelings used for whe it $7 2 4 

$78 40 per aeie (u 7% (mteiest, tixe>, upkeep) 

13 50 per acie. 13 % (interest, taxes, depres latum repairs) 

2 I se eif machinei\ (interest taxes, depreciation repairs) 1 72 

3 See el 2 58 

4 60 i»ecks (o $2 24 pe i bu 

4 Seeel bed pupa rat ion 2 80 

4 ( 0 man hours (a 2 ic 
10 30 horse houis (o 

5 Harvesting (binding and heading) 3 84 

3 05 man hours (u 75( 

) 50 Imise hemts ({i SV^e* 

Twine anel oil, 4 ]e* 

0 Ihreshing 3 90 

13 00 bu (a SOc* per bu 

7 naming to market 77 

5 50 miles (« 1 1(* per bu per rniU 

8 Insurance (all classes) ,()7 

9 i* ertilizer 98 

10 Interest on seed and seed bed 42 

n Crop rtsk 1 66 

12 Correctron for rent 42 

13 Management 1 61 


Gross cost $28 51 

14 Oedit by stravtr and pasture . . IM 


Net cost $26 96 



230 


Kansas Academy of Science, 


CENTRAL DIVISION 

SouTHEKN Section (D.) 

1 Land and buildings used for wheat 

$82.89 per acre @ 7% (interest, taxes, upkeep) 

11.61 per acre 13% (interest, taxes, depreciation, repairs) 

2 . Use of machiner> (interest, taxes, depreciation, repairs). 

3. Seed . ... 

4.20 {)ecks @ $2 23 per bu 

4. Seed-bed preparation 

4 20 man hours @ 25C 
19.00 horse hours @ 9^. 

5. Harvesting (binding and heading) 

3.31 man hours @ 70<‘. 

4.88 horse hours @ 

Twme and oil, 28^. 

6. Threshing 

11 00 bu (&' 31^ per bu 

7. Hauling to market 

5.00 miles (a 1 !(* per bu. pei mile 
8 Insurance (all classes) 

9. Fertilizer 

10. Interest on seed and seed bed 

11. Crop risk 

12. Correction for rent . 

13. Management . 


$24 65 
1 53 

Net cost * . . . $28 12 

The object in determining the cost of production i)er acre rathei than per 
bushel is found in the fact that the \ariations in the cost i)er bushel are more 
directly affected by the yield, and the tables here given as showing the cost 
of production of the wheat crop in 1919 can be used for any other year by 
merely changmg the items which go to make up the final cost to correspond 
with the facts at that time. 

FACTORS OF COST. 

In the use of machinery, horses and labor, only that portion of the value 
of labor which w^as devoted directly to the wheat crop is included in this re- 
port. In these values 51 per cent were given by those who own and operate 
their land and 49 per cent by those who oi)erate rented land. A rate of 7 
per cent was allowed for the use of land, and this includes 5 per cent for the 
use of the money invested, VA per cent for taxes, % per cent for upkeep 
charges, such as fences, road work, etc. 

The rate of 13 per cent allowed for the use of buildings or parts of buildings 
which were used in handling the wheat crop includes 5 per cent for the use 
of the money invested, 4 per cent for depreciation, 2 per cent for repairs and 
maintenance, IM per cent for taxes and % per cent for insurance. The 
eastern division, as shown by the map, had 25.18 per cent of its cultivated area 
devoted to wheat, 69.2 per cent to other crops and pasture, and 4 per cent to 
waste or unused land. For the central division the figures are 433 per cent 
for wheat, 54^ per cent for other crops, and 2 per cent for waste land; while 
for the western part 32 per cent was devoted to wheat, 67 per cent to other 
crops, and 1 per cent to waste land. 

In the charges covering the use of machinery, implements, wagons and 
harness, only such value was given as was directly chargeable in the production 
of wheat. This included interest on the money invested, taxes, depreciation 


Gross cost 

14. Credit by straw and pasture 


Charge 
per acre, 
$7 81 

1 54 

2 31 

2.75 


2 98 


3 41 

60 

59 

60 
39 

1 05 
~.U 
1 25 
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and maintenance and repairs, and was based on the value of the machinery and 
the length of useful life as reported by the correspondents. 

The charge for seed includes the average cost of seed in each section, to- 
gether with any expense incurred in transportation of the seed or its treat- 
ment for smut. In the labor of preparation of the seed be4 and seeding the 
farmer was allowed a nominal charge of 25 cents per hour, which is equivalent 
to a hired man’s wage of $55 per month and $20 per month for board. The 
charge for horse hours were based on interest on investment, depreciation, 
immediate care, shoeing, vetermaiy^ fees, and the report by each correspond- 
ent of the total number of days of horse labor used each year in the pro- 
duction of wheat, together with the cost per year of keeping a work horse. 

Harvesting charges include the daily cost wage reported by the corre- 
spondent plus $1 a day for board and lodging. The figures reported under the 
head of harvest differ in different sections of the state, for the reason that 
harvesting is done in the eastern division almost exclusively by means of the 
binder, while in the we.stern division the header is almo.>t exclusively used, 
and in the central division both of these implements are used. The charge 
for threshing and for hauling to market were compiled directly from the re- 
plies given, though the hauling charge is based on the cost of hauling one 
bushel for one mile, the yield per acre and the distance hauled. 

The charge for insurance covers whatever insurance was carried, though 
there are many farmers who do not carry inourance either on the growing 
crop or on stored gram. Also the charge for fertilizers is small, for the reason 
that many fanners do not make a practice of fertilizing for the wheat crop. 
It will be noted from these figures that the farmer has been allowed only the 
wages usually paid to a farm hand. No .special pay has been credited to his 
account for his extra ability as a manager. 

Owing to the fact that the cooperating farmers who furni&hed the informa- 
tion upon which these calculations were based may not represent the true 
proportion of landowners and renters which exists m the state as a whole, it 
was necessary to make a correction for rent. In Kansas the almost universal 
terms of rent are one-third of the crop, and by using the information furnished 
m the last government census report as the basis of calculation, such correc- 
tions were made as were necessar>^ in each section This may appear as an 
addition to the co.st of production on owner-operated land because of the 
fact that the rent exceeds the charge for the use of the land and buildings 
which we have used in these calculations. This correction has in every case 
been a slight one, but was necessary in the interest of accuracy. 

It may be further stated that the results shown herewith are under rather 
than above the actual facts in some instances. The farmer has been allowed 
no extra compensation for his ability as a manager, and this should have been 
done; the only allowance given him m the shape of wages being that equiv- 
alent to what he actually paid the hired help on his farm. 

Another element of importance in such a computation is one which is 
frequently overlooked, and for lack of a better term has been named “crop 
risk/^ This term is intended to provide for compensation for the seeding and 
preparation of wheat land from which no grain is harvested. The variable 
seasons in a state so large as Kansas and having such a wide diversity of 
climatic and soil conditions result in the failure of the farmers in some parts 
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of the state to harvest all of the land which has been sown to wheat, and this 
recurring loss must be provided against in any calculation which as intended 
to accurately show the cost of production. For example. If one acre in five 
sown to wheat is lost through climatic and other conditions, the four acres re- 
maining must bear the cost of the seed, the seed-bed preparation and the sow- 
ing of the five acres, and this difference is taken account of under the term 
“crop risk.” It is shown from the figures published by the Kansas State Board 
of Agriculture that the loss on the sev^eral divisions into which the state has 
been divided for the purpose of this investigation are as follows North- 
western, 11 per cent; southeastern, 9 per cent; north central, 25 per cent; 
south central, 18 per cent; northwestern, 38 per cent, and southwestern, 45 
per cent. 

It is found that the average number of days devoted to wheat in the eastern 
division of the state was 80; in the central division, 106; and in the western 
division, 104, while the a^erage uheat fields m eastern Kansas measure 65 
acres, in central Kansa^, 182 acres, and in western Kansas, 235 acres. 

The purpose of this paper has been to give somewhat in detail the facts 
which are absolutely necessary m tlu' determination of any leliable statistics 
concerning a farm crop, but incidentally the inquiry has been of great benefit 
in other ways as well Many faimcis have had their interest aroused and 
neighborhood discussions hav’e been encouraged, a spirit of cooperation 
fostered, and the possibility of a knowledge of the cost of jiroduction in help- 
ing farmers toward a more economic method has been developed The high- 
est value of this work in the mind of the writer lies in the fact that it will 
serve to remove much misinformation which exists in the minds of the public 
in regard to the profits which are popularly credited to the farmer, and show 
that the wheat fanners of Kansas, at least, are not profiteers. 

Another vitally important fact that has been developed b}" this investiga- 
tion is to be found in the example which it has set for the obtaining m an 
accurate and reliable manner the essential facts of cost of ]>roduction upon 
which all business enterprises should be based and which heretofore have 
been so universally lacking when applied to agriculture, which is our greatest 
and most fundamental business. 


Standards of Purity for Medicinal Agents. 

L E Sayre 

The tenth revision of the United States Pharmacopoeia will soon be started. 
The convention which will appoint the members of the next revision commit- 
tee meets in Washington on May 11. About fifty revisers will be chosen at 
that time. It is therefore quite important at this time to call the attention of 
chemists to the standards that are embraced within the pages of the present re- 
vision of the Pharmacopoeia. Almost every chemist who has anything to do 
with laboratory work or investigation and research is interested m this ques- 
tion of standards, and therefore it is advisable that everyone who has anything 
to do with chemistry sliall feel free to contribute to the standards for medicinal 
chemicals. 

It is well known that the United States Pharmacopoeia does not require ab- 
solute purity with regard to chemicals. Absolute purity in many of the com- 
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mercial chemicals is unattainable, unnecessary or practically undesirable on 
account of greatly increased expense. The analytical chemist must, of course, 
use chemicals for volumetric solutions and reagents of the highest possible 
purity, but such standards are not required in medicine or pharmacy, provided 
poisonous or dangerous substances are rigidly excluded. Minute quantities of 
innocuous products will not perceptibly affect the dosage or medicinal ac- 
tivity of a remedy. What is known as the “purity rubric” in the Pharma- 
copoeia represents requirements that can be easily demanded and that repre- 
sent a purity which is quite sufficient for medicinal activity; as, for example, 
in the case of potassium bromide the purity rubric states that this salt shall 
contain, when dried to constant weight at 100° C., not loss than 98.5 per cent 
of KBr, and the tests applied to eliminate possible objectionable impurities are 
directed against the iodide, bromate and sulphate. A minute quantity of 
chloride would be unobjectionable. The general tests applied are melting 
points, boiling iioints and congealing points, and these are of special value. 

As to vegetable drugs the standards provided by the Pharmacopoeia apply 
not onlv to the crude drug, but also to the powdered or ground drug. In the 
case of the powdered vegetable drug it is needless to say that microscopical 
standards are used, and these standards are employed by the United States 
go\ eminent as well as bv the drug laboratories Anv one who will examine 
the Pharmacopuna and notice the descrijitions of the powders will note that 
the microscopical analysis is quite accurately stated, so that the drug itself is 
W’oll identified and e\ery jirecaution is taken against possible adulteration. 

The objt'Ct of this paper is largely to call attention to the subject of the 
standardization and to int(‘rest all of those who are w’orking in either lines of 
chemistry or in microscopy which has to deal with condiments or any other 
yegetable substances of commercial yalue, in order that they may take an 
interest m this subject and feel free to make any contributions in the direc- 
tion indicated, assuring any who mav do so that their w'ork would be greatly 
appreciated 

It may be of interi’st to note m this connection that among the biological 
products that have been introduced into the Pharmacojxeia and standardized 
are the serums and glandular products. We have recognized, for example, the 
antidiphtheric serum in three forms; one m the dried form and the other two 
liquid — one having a potency not less than 250 antitoxic units per mil, and 
the other physiological salt solution w^hich has the same number of units per 
mil. There is also, in the official antitetanic senim, the plain and the purified 
and the dried. There is also, in the glandular product, the desiccated thyroid 
gland and suprarenal gland. There is also the smallpox vaccine. 

Indications from correspondence wuth biological laboratories show that since 
the last revision official governmental standards have been adopted for anti- 
meningitis, antipncumococcus, antidysentery and antityphoid vaccine. Of 
course, if the convention reaffirms the principles of the last convention all of 
these will be admitted to the Pharmacopoeia without question. 

As before stated, this paper is contributed largely to give information as to 
what is now in evidence so far os medicinal standards are concerned and what 
the new revision committee of the Pharmacopoeia will be obliged to face. 
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Botanical Notes, 1919-1920. 

Filwk U. G. Agrelius 

UNUSUAL SEASONAL ACTIVITIES OF CERTAIN PLANTS. 1919-1920. 

Continuing our custom begun in the latter part of 1915, we give a list of 
plants showing more or less unusual seasonal activities. These have all been 
observed by the author, and all in or near Emporia, Kan., unless otherwise 
specified. The plants are arranged, as far as well may be, according to Gray’s 
Manual, seventh edition. The list follows : 

Allium mutabile Michx. August 81, 1919, blooming in abundance on the North Fork of 
the Verdigris, in Lyon county 

Polygonum avtculare Linn. November 8, 1919, blooming C^) 

Delphinium consolida Linn' (’). Cultivated larkspur. October 12, 14, 10, 23, November 
8, 1919. 

Lepidium virginicum L. (?). September 25, 1919, in bloom 
Trtfolium repens L. October 81, 1919. Blooming. 

Mellilotus officinalis (L ) Lam. September 18, 30, 1919. Blooming 

Tropceolum majus Lmn August 19, 1919, blooming second time this season October 4, 8, 
1919, blooming pretty well. 

Acer sacchannum L. February 28, 1920, staminate flowers blooming, Normal campus 
Vitis labrusca Lmn. Concord grape August 19, 1919, blooming These foimed small gieen 
grapes later; did not mature. 

Viola cucullata Ait October 4, 1919, blooming October 12, 1919, one not fully open 
(Enothera spectosa Nutt September 22, 1919, blooming * 

Viburnum opulus stenlis L July 26, 1919, our own plant has one ball of bloom on it 
DiervUla ftonda Sieb <fe Zucc Weigela losea Blooming September 5, 27, October 4, 8, 12, 
14, 16, 1919. 

Engeron ramosus (Walt.) B S P Bloonimg October 8, 1919 Blooming (|uite well October 
12. Abundant on October 17 (Heavy fiost October 17, 1919 ) October 23, 1919, doing 
well (blooming). 

TaTraxacum officinale Weber December 18, 1919, out soon as ice w-as melted off. December 
25, blooming December 29, 1919, apparentlv forming a good seed ball Special note* 
The winter season of 1919-’20 appears to have been a very unseasonable one for this 
plant. The lack of snow as a covering during January and February, with the alternate 
freezing and thawing, was detrinuntal even to this exceptionally hardy plant. They 
resumed good growth by the last wei'k in March 

The exceptionally early appearance of winter prevented the renewal of 
blooming to be expected if the autumn had been warm, following the pro- 
tracted and severe drouth of the summer of 1919. 

FURTHER NOTES ON POLYCOTYLEDONY IN CERTAIN PLANTS 

At two previous sessions of the Academy, viz., in 1918 and 1919, we have 
given some notes along the hne of unusual polycotyledony in certain plants. 
We have been continmng our experiments with the castor bean, Ricinua com- 
munis (?), and the tomato, Lycopersicum esculentum Mill, and have some 
additional data, but rather little progress to note. We discovered two speci- 
mens of tomato with three cotyledons. 'V^'e’ planted these among the other 
tomatoes with no attempt at isolation. From these we picked and saved two 
fruits. From these, in turn, we expect to secure more plants and to plant 
them in a more secluded place this year. We have also noted two more 
specimens of tomato in this spring’s seedlings having three cotyledons each. 
We have these marked for testing. In the spring of 1919 we planted several 
castor^bean seeds, as planned, from a plant noted the previous year. It was 
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tricotyledonous. Among these we found a specimen with thfee cotyledons and 
have again saved the seed from it, and we are expecting to plant quite a few 
seeds this spring. We planted none last year but those from the chosen plant 
of 1918, but made no attempt to prevent cross-pollination. 

The tricotyledonous castor bean of 1919 was certainly abnormal, as it had 
such evident seed leaves of the unusual number. Two of these cotyledons were 
abnormal in having an extra large size. In addition we noted that these 
seeds were abnormally thick in their smaller diameter. They seemed to give 
external evidence of their abnormal nature. However, only one of the seeds 
planted — a dozen or more — showed more than two cotyledons. 


A Preliminary List of Insects of the Sorghum Field. 

Wm P H\yes * 

Large numbers of insects are found m association with sorghum plants in 
the fields of the Great Plains area. Some feed on the plant, some are preda- 
tory, and others are casual visitants seeking shade from the sweltering sun or 
protection from unfavorable conditions, such as damp or dry soils. 

Under a new project, ‘Insects Injurious to Sorghums,” recently established 
by this department, a thorough study of the insects of the sorghum field was 
begun during the summer of 1919. A necessary requirement for such a 
work was the preparation of a list of the more common species found in the 
sorghum fields. In view of the recent introduction into America of the 
European corn borer, PyrauMa nubilalis Hubner, in broom corn from Europe, 
a survey of the Western states where this broom corn was ultimately dis- 
tributed is being jilanned by the United States Bureau of Entomology. As this 
list, together with the more imjiortant references to the subject, may be of 
some value to those engaged in the survey, it seems advisable to present it 
‘at this time, even though it is not complete. 

The writer wishes to acknowledge his indebtedness to Mr. Warren Knaus, 
who determined the Coleoptera mentioned in this list, and to S. A. Rohwer 
and A. B. Gahan, who determined most of the Hymenoptera, and also to 
express regret that the numerous species of Diptera, now in the hands of a 
specialist, are not ready for presentation at this time. 

ORTHOPTERA. 

Hffiperotetttx spcciosua Scudd. (Injures sorghum in southern Kansas, 
Forbes, 1905, p. 142 ) 

Melanoplus biviitatus Say, 

Melanoplus differ entialis Uhler, 

Melnnoplua jemur-rubrum DeGeer. 

Melanoplus atlanis Riley. 

Dissosteira Carolina Linn. 

Gryllus pennsylvanicus Burm. 


* Contribution No. 57 from the EntomologicAl Laboratory, Kansas State Afrio^ti^ 
College. This paper embodies some of the results of the investigatioM J**® 

author in tiie prosecution of project No. 92 of the Kansas Agricultural Expanment Station. 
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ISOPTERA. 

Reticulitermes lucifugua Rossi. 

NEUROPTERA. 

Chrysopa oculata Say. 

Chrysopa rufalabns Burm 

HEMIPTERA. 

Heteroptera .and Homoptera. 

Chlorochroa (Pentatoma) hgata Say. (Newell, 1915, p 15.) 
Euschistus variolariua P B. (Forbes, 1905, p. 196.) 

Thyanta pcrditor Fabr. (Sanderson, 1904, p 94 ) 

Thyanta custator Fabr (Morrill, 1910, p 8.) 

Apateticus (Podmia) macuhventns Say. 

Leptoglossus phyllopus Linn (Forbes, 1905, p 203 ) 

Aufetits impressicollia Stal 
Nystus enccB Schill 
Blissus leucopterxis Say 
Sinea dxadema Fabr 
Pagasa fusca Stem 

Nabis (Coriscxxs) ferxis Linn , 

Tnphleps tnstdiosus Say. 

Monecphftra bicincta Say. (Hutson, 1918, pp 18G, 187 ) 

Stictocephala jestina Say, (Wildernuith, 1915, p 346 ) 

Stictocephala rufivitta Walk. (Wildermuth, 1915, p 346 ) 
Drceculacephala mollipes Say (Forbes, 1905, p 205 ) 

H omalndxaca triquetra Fabr (Sanderson, 1906, pp 50 and 53 ) 
Oharus aridics Ball. 

Ormenis pruinosa Say (Forbes, 1905, p. 203 ) 

APHIDIDiK 

Wilson and Vickery (1918, pp. 336, 337), in their hst of food plants and 
aphids said to attack them, cite the following aphids as associates of sorghum 
plants. 

“On Sorghum sp. 

Aphis sorghella Schoutenden. 

On Sorghum dor a. 

Aphis maidi-radicis Forbes. 

Aphis maidis Fitch. 

Sipha flavus Forbes. 

On Sorghum halepense. 

Aphis avence Fabncius. 

Aphis maidis Fitch. 

Aphis maidi-radicis Forbes. 

Sipha flavus Forbes. 

Sipha maydis Passerini. 

Tetraneura ulmi Linnaeus. 

Toxopiera graminum Rondani. 
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On Sorghum saccharatum — S, vulgar e. 

Aphis avencB Fabricius. 

Aphis maidt-radicis Forbes. 

Aphis maidis Fitch. 

Macrosiphum caianense Del Guercio. 

Pemphigus juscifrons saccharata Del Guercio 
Pemphigus radicum Boyer. 

Sipha flavus Forbes. 

Sipha maydis Passerini. 

Tetraneura ulmi Linnaeus. 

On Sorghum vulgare. 

Ancrcia corm Fabricius. 

Aphis africana Theobald. 

Aphis avence Fabricius. 

Aphis sorghi Theobald. 

Pemphigus radicum Bo^’cr 
Tetraneura ulmi Linnaeus. 

Toxopteia grammum Rondani.” 

Pemphigus (Tychea) brevicornis Hart (Chittenden, 1903, p. 62) 
COCCID.® 

Pseudococcub sacrhari. (Anon , 1912, pp. 466-469.) 

Pseudococcus calceolarias Mask. (Halloway, 1913, p 4.) 

COLEOPTERA. 

Cicindela trunquebunca Hbst 
Cicindela punclulata Fabr. 

Calasoma calidum Fabr 
Bembidium constrictum Lee 
Pterostichus substriatus Lee 
Pterostichus stygicus Say 
Pterostichus permundus Say. 

Pterostichus lucublandus Say. (Knight, 1916, p. 763) 
Cratacanthus dubius Beauv. 

Harpalus caliginosus Fabr. (Knight, 1916, p. 763 ) i 
Harpalus pennsylvanicus Dej. 

Harpalus testaceus Lee. 

Cryptobium pallipes Grav. 

Tachyporus sp. 

Phalacrus politus Mels. 

Eustilbus iOlibrus) apicalis Mels. 

Eustilbus nitidus Mels. 

Acylomus calcaratus Casey. 

Hippodamia convergens Guer. 

Megilla juscilabris Mels. 

Scymnus collaris Mels. 

Horistonotus uhleri Horn. (Gibson, 1916, p. 3.) 

Cryptorhypnus pectorahs Say, 

Limonius californicus Mannh. (Graf, 1914, p. 16.) 
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Collops 4 = maculatus Fabr. 

Atcenius gracilis Mels. 

Lachnosterna cnbrosa Lee. (Vickery and Wilson, 1919, p. 243.) 
Anornala semilivida Lee. (Titus, 1905, p. 88.) 

Dyscinetm (Chalepus) trachypygus Burm. (Chittn., 1905, p. 604.) 
Euetheola {Ligyrus) rugiceps Lee. (Forbes, 1905, p. 99.) 

Myochrous denticollis Say. (Forbes, 1905, p. 103, and Titus, 1905, 

p. 88.) 

Diabrotica 12 = punctata Oliv. 

Diabrotica balteata Lee. (Marsh, 1910, p. 77.) 

Diabrotica vittata Fabr. 

Diabrotica longicornis Say. (Webster, 1913, p. 2.) 

Haltica torquata Lee. 

Chcetocnema denticulata 111. 

ChcBtocnema pulicaria Cr. (Forbes, 1905, p. 10.) 

Chcetocnema confiniS'Cr. 

Chcetocnema ectypa Horn. (Anon , 1909, p. 568.) 

Eleodes tricostata Say. (Parks, 1918, p. 388.) 

Eleodes opaca Say (McColloch, 1919, p. 185.) 

Anthicus difficxlis Lee. 

Anthicus confusus Lee 

Sphenophorus rnaidis Chittn (Hayes, 1916, p. 122^) 

Sphenophorus phcentciensis Chittn. (Morrill, 1915, p. 39.) 

DIPTERA 

Gonimima umjasetata Desv. (Knight, 1916, p. 760.) 

Contarinia sorghicola Coq 

Wtnthemia quadnpustulata Fabr. (Knight, 1916, p. 760 ) 

Musca domestica Linn. 

Chcetopsis cenea Wied. (Forbes, 1905, p. 164 ) 

LEPIDOPTERA. 

Celama {Nigetia) sorghiella Riley. (Anon , 1909, p. 570, and Forbes, 
1905, p. 169.) 

Heliothis obsoleta Fabr. 

Lycophotia margaritosa Haw. saucia Hiibner. 

Cirphis (Heliophila) multilinea Walk. (Vickery, 1915, p. 389.) 

Cirphis {Heliophila) latiuscula H. S. subpunctata Haw. (Vickery, 
1915, p. 389.) 

Cirphis {Heliophila) umpuncta Haw. (Vickery, 1915, p. 389.) 
Neleucania {Leucania) albilinea Hiibner. (Forbes, 1905, p. 83.) 
Laphygma frugiperda A. and S. (Chittn., 1905, p. 601.) 

Pyrausta nubilalts Hiibner. 

Diatrcea saccharalis Fabr. (Forbes, 1905, p. 92.) 

Diatrcea zeacollella Dyar. (Ainslie, 1919, p. 4.) 

Elasmopalpus lignosellus Zell. (Anon, 1906, p. 634.) 

Pyroderces {Batrachedra) rileyi Wals. (Anon., 1907, p. 510.) 

Sitotroga cerealella Oliv. (Newell, 1915, p. 11.) 
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HYMENOPTERA. 

Meteorus communis Cress. (Knight, 1916, p. 761.) 

Apanteles militaris Walsh. (Knight, 1916, p. 761.) 

Apanteles rujocoxalis. (Knight, 1916, p. 761.) 

Ichneumon Icetus Brull. (Knight, 1916, p. 761.) 

Tetrastichus sp. (Dean, 1911, p. 55.) 

Bembex sp. 

Aprostocetus diplosidis Crawf. (Dean, 1911, p. 55.) 

Apis mellifica Linn. 

Agemella n. sp. (det. by Gahan.) 

Hahctus sp. 

Ageniella sp. 

Ceropales joxii Roh 
Dasymutilla sp. 

Diodontus suffusus Fox. 

Nysson sp. 

Silaon sp. 

Perilampus sp 
Eurytoma sp. 

Spilochalcis sp. 

Anteris nigriceps Ashm 
Apanteles sp. 

Microbracon sanninoidecB Gah. 

Apanteles sp. 

Hoplogryon n. sp. (Det. by Gahan.) 

Pheidole sp. 

Ponera sp. 

Cremastogaster sp. 

Iridomyrmex humtlis Mayr. (Anon., 1968, p. 542.) 

Pogonomyrmex barbatus Smith. (Forbes, 1905, p. 159.) 
Pogonomyrmex occidentalis Cress. 

Solenopsis molesta Say. 

Monomorium minuium Buck. 
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How to Determine Altitudes Satisfactorily With an 
Aneroid Barometer. 

J E Todd. 

The purpose of this paper is to give a few simple rules by the observance of 
which the local influence of the weather and other temporary conditions may 
be eliminated and the normal pressure of the atmosphere at that point be 
definitely determined. The difference in the normal or average atmospheric 
pressure at two points will give their difference in altitude. 

There are three fields in which ,the aneroid is an almost ideal instrument • 

1. The determination of the height of mountains and other points in a 
mountainous region. These are miles apart and vary thousands of feet in 
height. An admirable plan for the use of the aneroid in such a field was 
devised by Gilbert years ago and was published in the second annual report 
of the United States Geological Survey, page 403 et seq. 

2. The ascertaining of altitudes in regions of low relief, hilly and plains 
areas. The differences in altitudes between adjacent points are from a few 



Determining Altitudes: Aneroid Barometer. 241 

feet to a few hundred only. The determination of gentle dips or of low anti- 
clines and other ‘‘structures” employ similar means and methods. Such cases 
may therefore be grouped in this class. 

3. The third use of the aneroid is to give the altitude of aeroplanes. This, 
so far as the writer is aware, has not been critically studied, and besides has 
very little to do with geology. 

Our discussion will be particularly of the second field, in which the writer 
has had more than forty years’ experience, mostly on the great central and 
western plains. 

Believing that this handy instrument has been misinterpreted and under- 
rated by many, this paper attempts to correct these errors. 

CAUSES OF BAROMETRIC VARIATIONS. 

These may be grouped, for convenience, under three heads, viz.: First, in- 
fluences of the weather; second, peculianties of the instrument; and third, 
peculiarities or errors of the observer. Weather influences are real and much 
the most important. The others must not be ignored, though effects are more 
apparent than real. 

WEATHER INFLUENCES. 

1. Expansion of air by heating. This heat comes from the sun, and prac- 
tically all of it IS imparted to the atmosph^e at the surface of the earth. 
When the sun shines after darkness or after a cloud has passed, it heats the 
earth, which by contact and convection heats the layers of air just above. 
This tends to expand it, but the superincumbent ocean of air resting upon 
it prevents. In time, however, the heating is sufficient to overcome the 
weight, inertia and friction of the upper air. We may suppose the surface of 
the atmospheric ocean is locally raised in a broad hummock. This will rise 
till gravitation causes currents of air to lower areas of the atmospheric ocean. 
This will reduce downward pressure over the heated area. 

Meanwhile the barometer will rise until the superincumbent air begins to 
give way, when it will fall while the disturbing factor acts. It follows that 
days when clouds float across the sky have a very unsteady barometer. It 
is hardly worth while to use the barometer unless it is your only chance, 

2. Aqueom vapor. This is lighter than air and readily mixes with it. The 
capacity of the air to absorb it increases with the temperature, but much 
more rapidly and irregularly. Its general effect is to simply magnify the 
effect of the preceding. 

3. Wind. For convenience, we consider this as a separate cause, though 
really it is a particular effect of cause one. 

The pressure of the air will remain about the same when the air is un- 
heated and still, but 'in case it is moving rapidly horizontally it will tend to 
increase the density of the air on the windward side of objects, either a cliff, 
a house, or even the body of a person,, and to decrease the density and 
pressure on the lee side. The harder the wind is blowing the greater is this 
effect. Not infrequently the barometer may read the difference of two or 
three hundredths of an inch on opposite sides of the body at the same level. 
Another anomaly is that when the wind strikes against a precipitous cliff or the 
wall of a building it is diverted upward with such velocity as to lift it above 
the flat roof of a building or the brow of the precipitous cliff. These also 
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may be so strong as to produce a difference of pressure of two or three hun- 
dJpedths of an inch upon the same level. The greatest pressure will be in the 
wind on the brow of the cliff; while a few rods further back the air will be 
still and the pressure diminished according to the force of the wind. 

Southerly winds are attended with falling barometer, because the super- 
incumbent air becomes warmed and lighter. Northerly winds give opposite 
results. 

Both ^‘diurnal variation” and “annual variation” are not causes of varia- 
tion, but curves of barometric pressure for a day or a year. They are the 
results of causes 1 and 2 affected by loqal geographic conditions 

Diurnal variation is a more or less regular rising and falling of the barometo** 
during the twenty-four hours of a day. The barometer begins to rise as soon 
as the day breaks and continues to 10 o’clock a.m.; then it falls slowly until 
about 3 p.m.; then rising again to other culminations at 10 p.m., then falling 
again to about 2 a.m. These culminations may vary from 9 to 11 or from 2 
to 4. The earlier time comes when the sun appears early, as in the summer 
time. This more or less regular rising and falling of the barometer is really 
due to the causes already enumerated, but it is well to remember the general 
form of the diurnal curve, as it is called. The diurnal curve will have wider 
range in the summertime than m the winter, and on sunshiny days rather 
than cloudy. A knowledge of this diurnal curve should be constantly kept in 
mind when reading the barometer or working up one’s nptices. 

Annual variation. There is also a prominent curve for the year which is 
called annual variation. This is more pronounced where the difference in the 
seasons is greater In tropical regions it is le.ss pronounced and more regular. 

These causes of variation are constantly active, and we need to make al- 
lowance for them m order to eliminate them from difference m pressuie simply 
due to altitude 

INSTRUMENT \L ERRORS 

Delicate and sensitive instruments are usually kept stationary and under 
as uniform conditions as i)os8ible This is impracticable m the use of the 
aneroid. Hence we will briefly mention a few sources of error under this 
head. 

1. Unequal heating oj different parts This distorts the instrument and 
vitiates results incalculably. Larger instruments are especially subject to this 
trouble; hence they are rarely if ever used m the field. The most reliable size 
for general field use has a face of a diameter not less than 2 V 2 inches and not 
more than SV 2 inches. 

2. Misadjustment of the index. If the index is correctly adjusted to its 
scale m altitudes from sea level up to 3,000 feet, one-hundredth of an inch 
would correspond to 9 feet on vertical scale, when the temperature is about 
60® F. If it should be 10® below zero there should be a difference of 8 
feet in altitude, or corresponding to one-hundredth of an inch; and tempera- 
ture 120® above zero, 10 feet for one-hundredth of an inch It is well because 
of this variation to test the instrument from time to time or compare the 
instrument with a known difference in altitude. This may be obtained by the 
comparison of the instrument at two stations whose altitudes are known, or 
in a building several stories high where careful measurements can be 
made. 
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3. Friction a( joints, which requires a gentle tap to loosen the parts so th^y 
will respond freely to the hairspring. 

4. Tardy response oj the instrument to considerable and sudden differ- 
ences of pressure, which may be due to slow resilience of the cylinder or 
main spring. 

PERSONAL ERRORS. 

These are similar to other cases which require close scrutiny and careful 
discrimination. As a rule, a more monotonous scale, like one marked in 
tenths and hundredths of an inch, is less easily read to hundredths than one 
marked in tenths and twentieths. 

RULES FOR READING THE ANEROID FOR ASCERTAINING 
RELATIVE ALTITUDES. 

1. Hold the ins^ument with its face horizontal and the eye of the reader 
over the center of the instrument. 

2 If the wind is blowing, hold the instrument on the side half way between 
the windward and leeward points; or if the reading is taken on the windward 
side, it should be taken on the leeward side also, and each taken at its 
maximum. 

3. Tap gently m order to overcome any stiffness of joints or weakness of 
hairspring 

4. If index is coarse, read on one side, preferably on the left side. 

5 The hand should not touch the metal portion of the instrument when 
the reading is taken 

6. In reading it is ou^tomarv to u>e a magnifying glass, and this distorts 
the image of the index. The index should alwavs appear as a straight line 
when the reading is taken As long as it appears curved it is not at the 
true reading. 

7. In some instruments the index is so broad that it cannot be read very 
closely unless you take one side and make that the reading point. Of course 
the reading should always be upon the same side of the needle or index. 

8. The instrument should always have the same vertical relation to the 
level recorded It is well to form the habit of standing with the feet upon 
the level 

9 Care should be taken to pre\ent jolt or collision of the instrument with 
surrounding objects. It is well to have the instrument so fastened in the case 
that if dropped the metal portion should be kept from striking any solid ob- 
ject 

10. As to what to record, the following method has been found the most 
satisfactory ; If your instrument has a scale of feet, have little or nothing to 
do with it. It IS a trouble and apt to be a snare. Make constant use of your 
watch. Keep a record of the time of reading. A wnst watch is very helpful. 

Check the record of readings as often as possible, at. least two or three 
times a day. This may be done by reading a second lime at any one station. 
The day’s trip should be planned m such a way as to cross one’s course several 
times. Of course the difference in reading at any one point will indicate the 
variation, due to weather conditions, of the instrument during that time, 
and this makes it necessary to read the time for every reading of the barom- 
eter. This will enable one to distribute the variations in the pressure of the 
air according to the time that has elapsed. We have considered many differ- 
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ent causes of variation, but really it is not important to know how much each 
of these may be in any particular case. We may assume that where the 
variation has two or three hundredths of an inch it has been in a nearly uni- 
form direction, though it may have been a combination of several of these 
causes. Checking of the record may also be obtained by reading bench marks 
provided beforehand either at some point fixed by the survey or determined 
by railroads. Another easy means of checking, if near a large stream, is by 
taking readings at the surface of the water. A large stream is virtually hori- 
zontal; the slope of the Missouri river, for example, is less than a foot a mile. 
Of course a lake would be exactly horizontal. 

CONCLUSIONS 

1. If these rules are carefully followed you may count on determining the 
difference in altitude between two points to be within 10 feet of correct; even 
to 5 feet if conditions are favorable. 

2. By this means one can determine a slope of from 5 to 10 feet per mile. 

3. The accuracy may be increased by the use of an automobile, which en- 
ables one to make readings at different points in very short time. 

4. The aneroid is of special service, if not indispensable, in rough and tim- 
bered areas where few stations are in sight of one another. 

5. It is particularly helpful in working out disturbed strata rapidly, and 
therefore most convenient for rapid reconnoisance of oil structures. 


Archaeological Notes on Pine River Valley, Colorado, and 
the Kayenta-Tuba Region, Arizona. 

Albert B Re%o\n. 

The work on these areas covers the period from 1916 to 1920, as time would 
permit. For convenience, each region — Pine river, Kayenta, and Tuba — and 
the notes on same will be considered separately. 

THE ANCIENT RUINS IN LOWER AND MIDDLE PINE RIVER 
VALLEY, COLORADO. 

Pine river, a tributary of the San Juan, runs nearly north and south from 
about the south line of Colorado northward to the top of the San Juan range, 
at about a third the distance from Durango to Pagosa Springs. The stream 
is of rapid current and carries a large volume of water, enough to irrigate a 
much larger area than is now irrigated by it. The ^ower and middle inner 
valley, which is elevated but httle above the stream, is usually not over half a 
mile wide. The first bench encircling this varies in width from a quarter to a 
half mile, and in elevation from twenty to forty feet. Surrounding this bench 
is the mesa country, which rises some sixty feet above the first bench and 
extends back on each side of the river to the mesa-mountains as a table-land 
country, the width varying greatly. The inner valley and first bench are 
composed of silt and cobbles. The mesa is adobe overlying cobblestones of 
the Durango glacial stage and occasional country rock, with knobs of country 
rock jotting above the plain here and there. Originally, large sagebrush 
covered the whole region, among which were scattered cedars and piflons. 
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Xo-day fine irrigated farms cover considerable of the area, and along the 
stream are the thriving towns of Bayfield, La Boca and Ignacio, The region 
for many years has been the home of the Southern Ute Indians, and the 
Southern Ute boarding school and agency are now situated at Ignacio. Much 
of the region is now settled by white people. The principal crops raised are 
alfalfa, wheat, oats, barley, potatoes, garden truck and fruit. One year, when 
the writer had charge of the Indian school there, 400 bushels of potatoes 
were raised on a single acre of the school land, and 19 acres of meadow pro- 
duced over 100 tons of alfalfa. The elevation is about 6,500 feet. The cli- 
mate is mild. There is snow in winter, and in summer 90 degrees of heat is 
seldom reached. From mid- July to the close of September it showers nearly 
every afternoon. The climate is healthful. 

This region has never been touched in an archaeological way. In the long 
past this region was inhabited by a race of tillers of the soil and builders of 
villages, as is attested by the scattered ruins on the edge of the mesa on both 
sides of the river and also in the Butte creek region east of Bayfield. In 
many respects the ruins resemble those of the ‘‘Small-house People” of north- 
ern New Mexico, previously described in El Palacio (W. B. Douglas, in April 
and July numbers, 1917), but differ from those in that at least in several in- 
stances the buildings were made of poles, stood apparently in upright position, 
and adobe mortar plastered on both sides of these to make the walls. In sev- 
eral other instances a form seems to have been made of poles and the adobe 
poured into it and let dry. The rums of Keetseel and Betatakin, in the 
Kayenta section, also have walls still standing m a good state of preserva- 
tion, made by each of these systems. The solid adobe walls were all made 
by the puddling process. The roofs were made of cedar poles, over which 
brush and probably rushes were placed, and on top of this mud was placed. 
Many of the ruins were destroj^ed by fire, as is attested by the adobe being 
burned to a brick consistency. 

There are many rums m the region, but as time would not permit, only a 
few near the school were visited by the writer. These were the rums near 
LaBoka; at Bayfield; at Mr. Marion Savage’s place, w'est of Pine river, two 
miles west of north of Bayfield; at Butte creek, on the mesa east of Pine 
river, one mile southeast of the Southern Ute boarding school; and a string 
of villages west and northwest of Ignacio. The rums at La Boca and in the 
vicinity of Bayfield were not examined, and the rest were examined only 
superficially. Below is a description of the ruins examined. 

Ruins on the mesa across the river, cast of the Indian school (marked “A’^ 
on the plate). The ri^ms here he m a north-and-south direction, just back of 
the west front of the mesa, east of the Southern Ute agency and school. There 
are three major rums (numbered 1, 2 and 3 on the plate), and some scant 
remains of what appears to be detached houses. The villages seem to have 
been placed on the edge of the mesa, which is slightly ridged here, so as to be 
close to the fertile valley lands of the river adjacent, and also to be able to 
overlook both the valley and the mesa eastward from them, as a matter of 
protection from enemies. From the evidence, the ridge was inhabited 
throughout probably hundreds of years, and it is now hundreds of years since 
the simple-hearted folk left their happy homes to the wearing away of the 
elements. To-day not one foot of wall appears to be in place; only tumbled 
heaps remain, and from appearances even much of these has been leeched 
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Pine river valley and ruins, Colorado 


out and carried to the valleys by the dashing rains, melting ^nows and whirl- 
ing winds of the coming and going years. Around the ruins, especially that 
of village number 1, there are numerous pottery fragments and pieces of 
chipped flint scattered here and there; and in the case of the village cited, 
they blanket the hillside and extend quite a distance toward the village from 
it. Arrowheads, stone axes and grinding slabs are also present in considerable 
numbers. Sagebrush, cedars and pinons overtop these rums now. 

No. 1 is the ruin of a very old village, as has been suggested. It was also 
occupied for a long period of time, as is attested by the great quantity of 
broken pottery scattered hundreds of feet on each side of it and extending 
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from it down the hill slope to the westward, as has been stated. The village 
IS in horseshoe shape, with an original width of probably fifty feet. Its plaza 
opened to the south. Within it are two circular depressions (figure K), which 
were probably kivas (estufas). The village debris is now three feet thick. 
The places seem to have been sacked and destroyed by an enemy, as the 
room mortar was burned into brick. 

No. ^ is the rum of what appears to have been a circular village, from 
which no openings can now be discerned. It also evidently had a high wall, 
as IS attested by the bulky mass of debris. A large, deep, circular depression 
occupies its center, and was probably a kiva. From the more scanty pottery 
remains, it was evidently not occupied so long as rum No. 1, though at one 
time it might have been continuous with it, as the jrmttery shards are con- 
tinuous. It was also likely a much later village, as its mound seems to be 
better preser\ed, it appears not to ha\e suffered so much from the rav^ages 
of time. 

No. 3 is a rum some 200 feet south of No. 2 It is built m horseshoe shape, 
facing the east. Its widest si>ace between house walls appears to have been 
more than twenty feet. The mound is now low and hardly traceable. There 
18 much pottery scattered about the place From appearance, it is as old as 
village No. 1, or older. It has suffen‘d from the ra^ages of time till it is 
almost obliterated. It is easy to conclude that many revolving centuries 
have passed since fate drove the industrious workers from this home or 
allowed them to j^erish m it 

The ruim on the mesa icest of Ignacio (marked “B” on the plate). On 
the east edge of the mesa immediately west of Ignacio is a series of rums 
extending m a north-and-south direction for probably half a mile. They are 
extensive and for the most part arc apparently practically continuous, with 
outlying villages extending to (he noithwestward. On account of the area 
being under cultivation these rums are much disturbed, and m most cases 
the original position of the debris cannot now be determined. Moreover, 
after the Utes were moved to this region by the government they also made 
this ridge their village site till they were persuaded to take lands m severalty, 
they also making tlnur graveyaid on the ancient rumjs Consequently, m the 
present disturbed conditron it is hard to tell exactly what is Ute and what 
ancient debris. The rums that can be traced, however, are of the Pueblo type, 
and the fragments oi pottery and the bur-red grinding slabs evidently belonged 
to that race. The Ute rubbish was evidently only a veneer to the ancient 
debris before the same was heterogeneously mixed by the white mans tilling 
the soil. 

The people who occupied these rums evidently occupied them for a long 
period of time, as is indicated by the broken pottery and by the worn metates. 
The rubbing of hand pieces (manos) less m size than the grinding slabs have 
worn deep grooves, often six to ten inches deep, m the hardest kind of rock. 
'The large size of these slabs also indicates that they must have been per- 
manently placed m some sort of a frame as are the grinding slabs of our 
Pueblo houses at the’ present day. They were evidently too large to be used 
by a wandering people. Notwithstanding the evident antiquity of the basic 
rums, the living of the ‘‘Small-house People" there is apparently later than 
that of the peoples who occupied the site across the river from the Indian 
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sthool, as there is a greater bulk of debris and less pottery. Moreover, as in 
the case of the former rums, there is evidence that at least a part of these 
rums were destroyed by fire, and likely in an attack. 

As previously suggested, the mam rum begins at the Ute graveyard and 
extends along the mesa front for a distance of about a half mile to about 
forty feet north of Mr. Turner’s house. South of his house there are also 
indications of there haMng been detached houses here and there m the long- 
distant past. Throughout the whole distance there is an almost uninterrupted 
continuation of village mounds, pieces of pottery, brick-burned clay slag, 
grinding slabs, hand pieces (manos), chipped flint fragments, arrowheads, etc. 
The figures covering this area are 4, 5, 6, and 7, with accompanying lettered 
objects. • 

No. 4 is the outline of a rum in elongated horseshoe shape, just north of 
Mr. Munsil’s house. It is open to the west and extends eastward to the very 
edge of the mesa. Its north limb is now low. Within it is a shallow circular 
depression (figure K), which was likely a kiva. Just south of it are three 
small cobblestone mounds (figure Z), which are likely the remains of ovens. 

Just north of this nun (No. 4) is the Ute graveyard, which shows the former 
Ute mode of burying the dead as was practiced by them soon after they were 
transferred to the region. Farther on to the northwestward are the small 
ruins figures R). Each is very small m size, but seems to show the horse- 
shoe-shape type. Each is a tumbled mass grown over with dense sagebrush, 
among which are scattered fragments of pottery of the Small-house village 
Indian type. 

The pottery found here, as at the other rums examined, was very thin, and 
for the most part had been pressed m shape with the hand, or likely a gourd 
rind, as the Jemez women make pottery to-day, though the pottery was of a 
much better quality than that of the Jemez of the present time. A few pieces 
of pottery found, however, . show^ed that the mud had been pressed into a 
woven basket or woven form — in a case or two, over the form — and dried. 
Then the form was removed in the pot-burning process. Soiree also were 
thumb-marked or corrugated ware. The pottery varied in size from small 
urns, probably used in religious ceremonies, to jugs with handles or knobs for 
carrying, and large trays, which were probably soup containers. The ears of 
some of the eared pots were also perforated for the fastening of carrying 
straps. Most of the pottery was painted an ashen color and was further 
decorated in black and red designs, among which were raindrops, clouds, 
snakes, the swastika of the four winds, the sun, moon and stars (the latter are 
simple crosses), the thunder bird, and the steps to the happy hunting ground. 

No. 5 is a continuous ridge of debns ranging from two to four feet in thick- 
ness, probably the remains of a succession of villages, now jumbled together 
in a plowed field. On the east side, facing the edge of the mesa and valley, 
are the distinct remains of a small horseshoe-shaped village (figure 6). It 
would seem that this village is more recent in time than the other villages of 
this ridge, as it is superimposed on the debris of former villages. Above this 
village are two round knolls (figure 7), which probably are the remains of 
ovens. In addition, in the northeast part of the main village area is a mound 
(figure P) fourteen paces wide, which was probably a watchtower, though this 
is simply conjecture. Then some* distance south of Mr. Turner’s house is a 
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small circular depression forty feet in diameter and of considerable depth. 
Near it also is a circle of cobblestones some ten feet in diameter (almost like 
shrine No. 24 of the Small-house People, described by Mr. Douglas in El 
Palacio, July, 1917, p. 21). These are probably the remains of a kiva and an 
open altar (shrine). 

As stated, the site of these ruins has been used as farm land, and is now 
being laid off in town lots. Houses are being built on the old ruins and con- 
siderable excavation done. In this work many valuable curios have been un- 
earthed. Most of these so far obtained were found in excavating a cave on 
Mr. J. C. Whitmore’s place and in a garden south of the Whitmore house. 
Among these were an earthen duck about normal size, crude pottery intact, 
several large jars, several jugs, vases, some shallowlike dishes, almost a per- 
fect goose, ordinary pottery, a stone pipe (cloud blower), several human skele- 
tons, several metates and manos, several pestles, and a mystic snake bowl. 
The latter is of special interest. It was about six inches through and nine or 
ten inches high. It had serpents drawn around its bottom and bulged part. 
It also had a hollow bottom, so that the hollow would fit over a marble. Un- 
doubtedly it was made to fit over a point of some kind similarly, and was 
made to whirl round while placed on this point. Placing the jar on a marble 
and whirling it round and round, the snakes were so placed on it that they 
appeared to be running and dodging past each other on the surface of the 
jar. It IS too bad that this valuable collection has passed into private hands 
and been lost to the scientific world. 

The rums at the head of Butte creek (marked ‘‘C” on the plate). Butte 
creek, a tributary of Pine rn er, heads m the hill country east of Bayfield. Its 
upper middle course runs through a level basin area surrounded on all sides 
by hills of residual rocks. In this area there are abundant remains of a former 
civilization of a people of the Small-house type. The whole area is fertile 
and no doubt was farmed by this people in those far-off times, using the 
water of the stream for irrigating purposes. The ruins are numerous, but only, 
one reaches the village size. At places here and there over the flat area are 
the remains of what was probably a single house of the puddled adobe type; 
also scattered here and there over the area are pestles, metates, manos, Indian 
a&es, mallets, etc. Large circular depressions, often with raised borders, also 
occur here and there. Furthermore, instead of being perched on the edge of a 
mesa, as m the case of the other villages described, the mam village is placed 
on a hill, and in addition it is composed partly of rock instead of all of adobe 
as the others are. 

It IS likely that the single lodges were summer lodges, used very much like 
the outlying lodges often used by the Jemez in tending and watching their 
crops in summer. The circular depressions, 40 to 100 feet in diameter (figure 
Y), seem to be too numerous and too large to have been used as kivas (with- 
out roofs) unless this flat was a ceremonial assembling place for all the 
inhabitants of the Upper San Juan region in that distant time. The village, 
though large, never had people enough to necessitate that many kivas. In 
many respects they resemble Mr. Douglas* “depression shrine,’* in the article 
cited, pages 17, 23 and 25. It would, however, seem that they were reservoirs 
and were used to store water in high-water time for use in the drier part of the 
year. This theory is strengthened by the fact that they are in flats, where 
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there were undoubtedly fields in that day; none are near the main village. 
The village is quite large and the debris to-day is a massive pile. Two plazas 
and several estufa (kiva) depressions can be discerned. Fragmentary pottery, 
chipped flint, grinding slabs and other artifacts are scattered about the place 
Everything indicates that a numerous population, probably over 700 souls, once 
inhabited the site. 

TUBA AND VICINITY, ARIZONA, WITH INCLUDED RUINS 

INTRODUCTION. 

Tuba (with the neighboring wash and village of Moenkopi) is an oasis in 
the western Navajo desert about half way between Flagstaff and Marsh pass, 
near the Utah line It owes its existence to living springs, as does the sister 
places of Moenkopi (Indian village and fields of Moenkopi wash two miles 
distant), Moa Ave, five miles to the southwest, and Reservoir canyon, a mile 
and a half to the eastward. 

This oasis has received but little mention, though it is the headquarters 
of the western Navajo agency, which controls 6,000 souls who roam o\er an 
area as large as Massachusetts and Rhode Island combined Those who have 
written anything bearing directly on the region are Hough, ^ Lewton,2 Coues 
(Elliot Joseph Little (‘‘Hamblin*’), ** Gregory ,-■* and reference relating to the 
whole region, as included in Mr Gregorv’s “Water-siq^ply Paper on the 
Navajo Country,” to which the reader is referred. Mr Gregory's three papers, 
“Geology of the Navajo Country,” “Water-supply of the Navajo Country” and 
“The Oasis of Tuba, Ariz are the most important papers. Tuba is directly 
mentioned in both the first and second, and the third is written directly about 
it, as the title indicates. But in all his papers he refers to the ruins in but one 
paragraph, in these words “Rums near Tuba, at Honogee, and the mass of 
debris over which the present Hopi Milage of Moenkopi is built, indicate a 
very ancient occupation” — a very slight mention of the ruins 

For convenience and to give the reader a better understanding of the region, 
the following subjects will be considered in the order given Geologv; soil 
and water supply; climate; fauna and flora; and habitation of man. 

GEOLOGY, .SOIL AND AV \TEK , ‘SUPPLY. 

Geology. Tuba is perched on the Kaibito plateau, o\eilooking Moenkopi 
canyon wash and the Painted Desert to the southward and the escarpment 
formed by the tilted rocks of Echo cliffs to the westward To the east is 
Reservoir canyon and to the northward the interminable sand dunes and 
clumps of sage extend farther than the eye can reach. The area itself is a 
jumble of sand dunes and jutting rocks, with a few scantily watered, fertile 
patches. The irrigated land at Tuba proper does not exceed 40 acres; and 

* Hough, Walter, The Hopi m relation to their plant enviroinnent American Anthropolo- 
gist, X (1897), 33, 34. 

^Lewton; The chiton of the Hopi Indians Smithsonian Misc. * Coll., LX (1912), No 
6 , 1 - 10 . 

* Translation from Cones, Elliot ; On the trail of a Spanish pioneer, 11, 358 

^Little, Joseph (Jacob Hamblin); The Desert News, Salt Lake City, 1909. 

®Gregoiy, H. E. ; Geology of the Navajo country. Professional paper 93 of the U S. 

Geological Survey (1917), pp 1 to 161. Water-.supply paper on the Navaio country; Water 
Supply Paper 380 of the U S. Geological Survey (1916), pp 1 to 219. The oasis of Tuba, 
Anc. * Annals of the .Association of Amencan Geographers, vol, V, pp. 107-119; 1915 

* tioc. cit. 
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the waters from Reservoir canyon and Moenkopi washes combined, including 
the springs in the canyon walls, are capable of irrigating about 1,000 acres of 
land on the floor of the latter wash. There is also a small field or two in 
Reservoir canyon. These small patches comprise practically all the perma- 
nently farmed area in a region containing 7,000 square miles. For this reason 
this region has been called the Tuba oasis. 

In a geological way, the following formations are represented in addition to 
the dunes and v’^alley fills: Navajo sandstone. Todilito formation, Windgate 
sandstone, Chinle formation, and Shinarump conglomerate. 

The Navajo sandstone covers the plateau area. It is composed of light- 
red, massive, cliff-inakmg, cross-bedded, fine and variegated sandstone. The 
formation is here worn to a thin edge, so to speak, its entire thickness exceed- 
ing 500 feet farther to the northward. Immediately beneath the Navajo 
sandstone is a series of thm-bedded sandstone and shale, which is water bear- 
ing The shale often contains .sandy lumps and flattened calcareous mud 
pebbles. It is exposed only in the canyon walls, and is probably the Todilito 
formation Also exiiosed in the canvon walls beneath the shale strata are 
massive, light-red to bright-red, cios-sbedded sandstone, which appears to be of 
the Wingate foimation. The rock of this formation makes fine building stone 
and was used in making the government buildings at Tuba. The three forma- 
tions b(‘long to the La Plata group of the Jurassic scries. 

The Chmle formation and the Shinarump conglomerate are exposed south 
of Tuba. The former is comi)osed of shales with thin sandstone and lime- 
stone conglomeiates. much \anegated, and contains much fossil wood. It is 
a most beautifully colored foirnation, often banded when forming bluffs and 
canyon walls Th(' colors striking the eye as one travels through the region 
arc sienna, slate, \arious shades of brown and red, blue, white, black, choco- 
late, maroon, lilac, drab, purple, gray, pink, rowse, ash giaj% lavender and 
yellow Tiuly the legion deserves the name “Painted De.sert.” The con- 
glomerate (Shmaiump) senes is composed of a gray conglomerate and sand- 
stone, also containing much fos.'Sil wood The Shmarumi) is probably 60 feet 
thick; the Chink' probably 400 feet The two formations belong to the 
Triassic senes. 

The McElmo and Mancos formations are also exposed m the region. 

Soil The soil of the oasis and also of Moenkopi wash is of the weathered 
country rock, limestone and lime-cemented sandstone, and from dust particles 
from volcanic calcareous and agnllaceous rocks blown over the region from 
the Little Colorado valley by the wind. Alkali is present and is damaging 
fields both m the wash and in the northeast fields at Tuba. Buried organic 
deposits, including roots and stalks of scmidesert plants, furnish the organic 
constituents of the soil. Fine crops are raised m the area annually. 

Water Supply. The Navajo sandstone forming the cap of the Kaibito 
plateau is a very cross-bedded sandstone, as we have seen. It also contains 
soft spots, w^hiQh are blown out by the wind, forming potholes if a horizontal 
surface, or cliff spaces and caves if along vertical faces. When it rains the 
potholes fill with w^ater and remain so till the water is evaporated, or it seeps 
through the rock to some underground outlet. And again, the shifting sand 
piles whole washes full, as it is now filling up Reservoir canyon, and al6o 
pockets large areas in circling dunes, covering parts of the area north of Tuba^ 
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which, as a whole, is larger than the state of Connecticut. This ponding of 
the water also causes it to seep through the rocks to a lower outlet through 
the massive, cross-bedded, porous Navajo sandstone. Reaching the thinner- 
bedded sandstone and shale, it follows it. Approaching where this shale is 
nearly or wholly exposed, the water issues from the joints in the sandstone and 
from the shale exposures. This has been brought to the surface by abrasion 
and weathering and b,y exposing the water-bearing horizon by canyon cutting. 
Through this process many springs now come to the surface in Reservoir 
canyon and at and about the village of Moenkopi and at Moa Ave. Also at 
Tuba two sets of springs come to the surface, one northwest of the government 
plant and one northeast of it. The northwest springs are now covered over to 
furnish the water supply for the city, so I could not examine it. The north- 
east springs, several in number, gush forth in sand-elevating, bubbling springs. 
Both sets raise large volumes of water to the surface. lEach set of these 
springs has a large dam to impound its water and hold it for the purpose of 
irrigation. Two reservoir dams haA^e also been constructed in Reservoir can- 
yon and one large dam in the Moenkopi wash for the same purpose, these 
also impounding the surface water that descends the washes. A careful 
husbanding of the water from these sources is now planned 

FAUNA AND FLORA. 

Fauna. The Tuba section is the home of snakes, rodents and lizards, 
mostly of the bright -tinted type. The snakes are mostly lattlers (several 
different species) and bull snakes. The rodents are field mice, field rats, 
prairie dogs and rabbits The common rabbit and the prairie dog burrow; 
and the kangaroo rat, pouched rat, drumming mouse and pack rat make 
their nests about scattered clumps of brush and in rock crevices The rats 
and prairie dogs are too numerous, but both the jack and common rabbits 
are scarce, having been practically all killed off with some disease a few years 
ago. The coyote is too plentiful and is a pest to the shepherds. Gray wolves 
are occasionally seen. Both red and gray foxes are now and then seen cross- 
ing some ridge in the distance. Years ago the antelope and mountain sheep 
and deer roamed the region, but are now extinct or driven from their haunts. 
Some of the other animals found in the region occasionally are skunk, white 
weasel (lives on prairie dogs, mice, etc.), striped cat, badger, porcupine (lives 
on roots, bark of trees and pinon nuts), lynx, cougar (very rare), blue fox 
(very rare), bear (very rare), pine squirrel (also very rare), chipmunk, gopher 
and mole (in the Tuba-Moenkopi meadows). The following birds visit the 
region or make it their home* Clark’s jay, English sparrow, Stellar jay, road 
runner, robin, snowbirds, rock wren, humming bird, pine squawker (a blue- 
bird, very numerous), red-topped woodpecker, brown woodpecker, western 
bluebird, cowbird, yellow-headed blackbird, red-winged blackbird, rice black- 
bird (brown grackle), raven, crow, several species of hawk, burrowing owl, 
sparrow hawk, buzzard, bald feagle, killdeer, jacksnipe, brown-legged plover, 
yellowlegs, sandpiper, blue-winged teal, dadchick, canvasback, mallard, sand- 
hill crane and meadowlark. (The waterfowl were seen about the impounded 
water about the dams at Tuba and in Reservoir canyon in October, 1918.) 
Sheep, goats, horses and cattle now graze on grass by the water holes and 
browse on the scanty brush. 
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Flora. The flora of this region is of the arid type. Weather-beaten cotton- 
woods grow at Moa Ave and in the Moenkopi wash and are cultivated in 
groves at Tuba; also, quite a grove of scattered cedars (Juniperus virginianta) 
and junipers (J. occidentalis) are to be seen about four miles north of the 
Indian school, with a scattered cedar here and there, and once in a while a 
pinon (Finns edulus). Goldenrods, Compositse plants, rabbit brush and sage- 
brush (Artemisia) grow in favored locations. Yucca (Yucca baccata and 
Y, angustifoha) and cactus are now and then seen. Rushes and flags abound 
in the ponded areas. The common reed (Phragoniies communis) is found 
about the northeast reservoir at the school and in Reservoir canyon. Round 
cactus (Mammularia sp.) and greasewood (Sarcabatus) are also to be found 
here and there, the latter in areas bordering semiwet places. The Maricopa 
hly grows profusely on the sand dune area east of Reservoir canyon. Native 
tobacco and the Hopi cotton (Gossypium hopi Lewton) also grow in the 
region. The latter is extensively cultivated by the natives. Clumps of the 
Arizona Jimson are seen m protected places. Wild flax grows toward the Little 
Colorado river. Also, following rains, short-lived, usually brilliantly colored 
flowering plants of various species spring up in favored spots, forming pleasing 
spots of color. The Indians are said to use 144 species of plants for food, 
medicine, dress and architecture or in their religious ceremonies. In their 
fields they cultivate about 25 species of plants, some of which they have 
obtained from the white man. 

CUMATE. 

The mean annual temperature at Tuba is about 52 degrees. The mean for 
July, the warmest month, is 77 degrees; of December, the coldest, 30.5. The 
highest temperature is in the neighborhood of 100 degrees; the lowest in the 
neighborhood of 0. The highest temperature yet recorded by the weather 
record at Tuba is 108 degrees and the lowest — 13. The nights are most 
always cool and the days warm to hot. Frost has killed vegetation as late 
as June and as early as September, but this is exceptional. Snow seldom lays 
on the ground more than a few days. There are about 250 clear days per 
annum, with the prevailing wind blowing almost continually from the south- 
west. The average precipitation ranges from 5 to 10 inches, being less than 
3 inches in 1901 and exceeding 12.5 inches in 1906. May and June are dry 
months. July, August and September are the rainy summer months, and the 
winter months of most precipitation are November, December, January and 
March. At Kayenta, eighty miles north of Tuba, only fleecy clouds were seen 
three days in the month of June, 1919, and Tuba was no better favored. As 
Apnl, May and June are the growing months for crops, it becomes very evident 
that crops can be raised only by irrigation. The climate is one of the most 
healthful in the United' States. 

HABITATION OF MAN. 

The first white people to visit this region was the expedition sent out from 
Moqui (Hopi) on an exploring expedition by Francisco Vasquez de Coronado 
in 1540. This expedition, headed by Don Garcia Lopez de Cardenes, went 
northwestward, most likely along the ancient Hopi trail, as their guides were 
Hopis. As a result of this northwestward march they discovered the Grand 
canyon. As the trip out had consumed twenty days and their provisions 
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were exhausted, they then returned, describing the canyon to Coronado on 
their return in the glowing terms *‘It is a great river whose banks ^extended 
three or four leagues into the air’ and are ^broken into pinnacles higher than 
the tower of the cathedral of Seville.’ ” If Cardenes followed the Hopi trail, 
as it is supposed he did, he w’as undoubtedly at the Indian village of Moenkopi 
and went to the canyon a little westward from it. He and his party, at least, 
crossed the area covered by the Tuba map herewith. If Cardenes saw the 
village, as is supposed, it was too small to receive notice in his account of the 
expedition made to Coronado and the Spanish government. 

In 1583 Antonio de Espejo and four white companions went directly west 
from the Moqui (Hopi) pueblo of Awatobi (Aguato) on a journey to Bill 
Williams fork in search of some mines which the Indians had told him about. 
They left Awatobi April 30. His route lay over the old Hopi route westward, 
then directly across the San Francisco mountain belt to Bill Williams fork. 
After examining the mines there he returned to Zuni by a different route some 
time in May. It is quite likely that the ^‘Ojo Triste” mentioned in Luxan’s 
account of the itinerary was one of the Moenkopi or Tuba springs 

On Friday, November 17, 1598, Marcos Farfan de los Godos, a captain 
under Onate, and eight companions set out from Moqui to discover some 
mines reported to be thirty leagues farther to the westward These were the 
same mines Espejo had previously discovered December 8 they returned, 
bringing flattering reports Their route lay past Tuba and Moenkopi Their 
itinerary states • 

“Traveling on for two leagues along the mountain range, which was covered 
with snow (in all fourteen leagues — fifty or sixty mile« — out from Moqui), they 
camped for the night on a slope where was found a small amount of grass for 
the horses. They camped without water. After they had unsaddled the 
horses and placed the sentinels, two of the Indians whom they were taking 
as guides said that they knew where there was water very near, and they 
wanted |io go and bring some in some gourds. But the witness did not give 
his consent, as he feared they would flee unless accompanied by a trustworthy 
person, and accordingly Capt. Alonso de Quesada went with them. 

“He took the Indians ahead of him, and after traveling about three 
arquebus shots from where we were lodged the Indians saw lights and dwellings, 
and signaled to the captain that they were the Jumana Indians. The cap- 
tain, finding himself so near, told them to go over there, and having arrived 
there he found many Indians and Indian women in four or five rancherias, 
who surrounded them with their bows and arrows The captain told them 
that he had a message for them; that he was not coming to do them harm, 
but instead to give them what he had. Thereupon they were reassured, and 
two* Indian chiefs of the said rancheria came on with the captain and friendly 
Indians to where the witness and his companions were. The witness treated 
them very well, showing them marks of fnendship, caressing them, giving 
them beads and other presents. He then sent them back to their own 
rancherias, telling them by signs that they should reassure the rest of the 
people, because they were not going to injure them but to be their friends 
and to find out where they secured the ore, which the witness showed them. 

“Next morning the witness and his companions went to the said rancheria, 
which he found deserted, there being in it only the two chiefs and a woman. 
They received them with signs of gladness, and as a token of peace gave 
them pulverized ore and a great quantity of ground dates (datil), which is 
their food, and a few pieces of venison. The witness m return gave them 


7, The journey of Coronado, 1540-'42; translated and edited by Parker Winship: A. S. 
Barnes 4c Co.; 1904. 

’ 8. Spanish explorations of the Southwest, p. 187. 
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more beads and presents, and begged them to go with him to show him where 
they got the ore. One of the Indian chiefs complied willingly.’^ 

The Ytinerario giv^es the place as “Rancheria de los Gandules,’' which has 
been identified with Moenkopi (see below) ; but gives it on the wrong side of 
the San Francisco peaks. This is the first mention of these Indians having 
intimate contact with white men.^ 

Ohate also visited Tuba and Moenkopi on his journey to California from 
Moqui in 1604, following the route of Farfan and Espejo. He found the place 
inhabited, but so insignificant that he dubbed it the derisive term, ^‘Rancheria 
de los Gandules.’ - 

Many other explorers also likely visited the place without leaving a record 
of their trips, or their manuscripts still remain unpublished. And more recently 
following the stages of time, Spanish explorers. Mormon emigrants and govern- 
ment scientific expeditions have visited the site. 

F. W. Hodge also comments on this region as follows ^ 

“Moenkopi (‘place of the running water’). — A small settlement about 40 
miles northwest of Oraibi, northeast Arizona, occupied during the farmmg sea- 
son by the Hopi. The present village, which consists of two irregular rows of 
one-story houses, was built over the remains of an older settlement, apparently 
the Rancheria de los Gandules seen by Ofiate in 1604. Moenkopi is said to 
have been founded within the memory of some of the Mormon pioneers at the 
neighboring town of Tuba City, named after an old Oraibi chief. It was the 
headquarters of a large milling enterprise of the Mormons a number of years 
ago. 

“Concebe. Garces (1775-’76), quoted by Bancroft Arizona and New Mex- 
ico, 137, 395; 1889. Moencapi. Cones, Garces Diar>% 393; 1990. Moen-kopi: 
Mindeleff, in 8th Rep. B. A. E , 14; 1891. Moqui Concave Ibid. Moyencopi 
Bourke, Moquis of Arizona, 229, 1884 Maube. Ibid. Muenkapi: Voth, 
Trad- of the Hopi, 22; 1905 (correct Hopi form). Munqui-concabe* Garces 
(1776), Diary, 393; 1900. Muqui Concabe Ibid,, 394-395 (Yavapai form). 
Rancheria de los Gandules Onate (1604), m Doc. Ined., XVI, 276; 1871 (ap- 
parently identical).'’ 

On account of Moenkopi-Tuba having abundant springs, for ages it appar- 
ently has been the crossroads point for the whole and section between Moqui 
and tlie Colorado river and between the San Juan region and the San Fran- 
cisco peaks and the region bevond to the southward. In the region about 
these two places are many village rums, which indicate that a peaceful, agri- 
cultural people ha\ e inhabited it at times. The rums also indicate that these 
villages were destroyed or abandoned as a result of the approach of more 
savage peoples. Moreover, that it received so scant a mention by the early 
explorers is due to its smallness, or to the fact that it was for the time tem- 
porarily abandoned. The settlers of the villages were undoubtedly Hopis 
(Moquis) formerly, as now, as the curios found m the debris and the tribal 
traditions of the Hopis indicate. 

As formerly, this place m historic times has served as a station on routes 
across the plateau. Piutes, Walapai and Havasupai have utilized the Tuba 
route m their trading and foraging expeditions and marauding, hunting enter- 
prises. This route was also followed by the white explorers, adventurers and 


9. Spanish explorations of the Southwest, pp. 240, 241, and footnote, p 241. 

1. The Ytinerario, loc. cit., p. 276. 

2. Loc. cit., 268-280; also Collection de Documents Queditos (Ined.), XVI (1871), p. 276. 
8. Handbook of American Indians, part 1, p. 019. 
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' emigrants, as we have seen. As time passed the Piutes began to raid the corn- 
fields and homes of the Hopis there. Then came the superior Navajo, who 
dispossessed both Hopi and Piute. The oasis was, therefore, practically aban- 
doned by the Hopis, and the Pii^tes retreated to the region of the San Juan. 
From about 1750 to the days of men now living, the Moenkopi fields were cul- 
tivated only as it was thought safe for the Hopi farmers to come from their 
homes forty miles away at the^well-protected village of Oraibi to put in the 
crops and attend them, and then return to the home village when the crops 
were gathered, the Hopi women seldom visiting the place. Garc6s, in 1776, 
found on the oasis a “half-ruined pueblo and some crops near a spring.” He 
further stated that the people who cultivated the fields were Hopis, “they com- 
ing to cultivate them from the same Moqui pueblo (Oraibi), which is so 
Iarge.”4 

From the traditions of the Hopis it is learned that a few of the Hopi men 
came and farmed on this oasis each year, some possibly staying year by year. 
A few Piutes and Navajos appear also to have had fields there from time to 
time. As late as 1874 Jacob Hamblin found “only one Piute family and one 
Oraibi woman there.” 

In the early seventies the “saints of the Mormon Church were called to 
settle in Arizona,” and crossing at Lee Ferry, Pierce Ferry and the “Crossing 
of the Fathers,” they made settlements, under Jacob Hamblin and others, in 
the Navajo-Hopi region, Mr. Hamblin having previously made seven excur- 
sions into the region between the years 1858 and 1871. The emigrants in 1873 
turned back to Utah on account of disastirous experiences in the Painted Desert, 
leaving but one family at Moenkopi. In 1875 this family was forced to leave by 
the Navajos. A permanent settlement, however, was made there the follow- 
ing year. The “saints” first cultivated the abandoned fields of the wash. Then 
later the lands of Moa Ave, Tuba and Reservoir canyon were brought under 
cultivation, and permanent settlements were made at the first two places. 
Then followed years of hardship, for though the fields yielded fruit, garden 
truck, corn and wheat, everything else had to be brought overland from Utah 
to the place, or from Albuquerque, N. Mex., 370 to 450 miles. Their building 
material, except rock and earth, had to be hauled from the San Francisco 
peaks, 70 miles distant. Moreover, the area that could be irrigated was small 
in comparison with the population that had to depend on it for a living. In 
addition there was more or less trouble with the Navajos; also at times, to 
keep peace with the Indians, certain Navajos and Piutes were permitted to 
live on the oasis, which though keeping the peace, also divided the sustaining 
crops among that many more families. 

With the coming of the Mormons, the Hopis, under Tuba (after whom the 
town of Tuba City gets its name), began to return to the lands of their an- 
cestors. The Moenkopi people state that Chief Tuba went to Salt Lake City 
and prevailed on the Mormon Church to send the white settlers to the region 
so they would be protected from the Navajos and Piutes by the hand of a 
stronger race* From records it also appears that Tuba and his family were 
the only Hopis living at Moenkopi in 1880. By 1903, 100 Hopis were residing 
th^re, and now over 300 make their home at Moenkopi. 


4. Translation from Coues (Elliot), loc. dt., II, p. 868. 
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In 1903 the government '^purchased” the Mormon settlers^ rights to the 
lands at Moenkopi, Tuba, Moa Ave and Reservoir canyon for $45,000, and has 
since made Tuba the headquarters of the western Navajo Indian agency and 
school, the Mormon pioneers moving to other points in the upper Little Colo- 
rado valley, and both the government and the Indians, as well as the pioneers, 
have profited by the change. 

This accounts, in brief, for the known occupation of Moenkopi and Tuba; 
but the rums show that the place was inhabited long before the coming of the 
Spaniards or before the time of any Indian then living. Below is a descrip- 
tion of the ruins examined by the writer. 

Ruin of Honogee. Across the wash northeast of the village of Moenkopi, on 
top of the mesa, about directly east of the day school, is the extensive ruins of 
Honogee, built in the form of a rude square. Parts of its walls are still stand- 
ing, which indicates that it is younger in time than the other ruins of the 
region, as will be noted later. Moreover, the Hopis told the wnter that this 
was the village where they made their last stand against the Navajos, and 
consequently was their last abandoned village. Near to it, on the side of the 
bluff overlooking the canyon, are also the ruins of a senes of cliff houses 
under an overhanging wall-roof. Five rooms are still intact, with the little, 
almost square doors still showing. They are built of rock, cemented in with 
adobe. These houses, with the ruin on top of the mesa, were unquestionably 
built by the Hopis, and were also most likely constructed since the coming 
of the men of Coronado. 

No, 1. Rum west of north of the agency. This is the remains of a small 
rum about a half a quarter of a mile west of north of the agency office. It 
was perched on the down slope from the bluff bench west of the Tuba grove 
and fields, only a short distance from the bench. The building material was 
all of adobe and has all been removed by erosion, so that now only fragments 
of pottery mark the site. The pottery is strictly of the Pueblo type. Probably 
no more than seventy-five people ever lived in this village. Its position is 
notable for its lack of defense, as an enemy on the bench could have com- 
manded its walls. 

No. 2. Double-toothed butte rum. This rum is about a mile northeast of 
the school, in the Castle Butte region. A considerable building has occupied 
the space between the “two fang roots of an inverted, double-toothed” butte. 
It was made of limestone, which was carried to the place from a distance of 
more than a mile. A few feet of the foundation wall is now still in place. The 
remaining stones of the wall have mostly slid down the approaching incline to 
the north and are now scattered about the foot of the butte. This building was 
probably a watchtower. There is also evidence in pottery fragments and 
limestone slabs that a considerable village faced the butte on the east and 
south. The rooms evidently were several stories high, as niches cut in the 
soft sandstone for shelf space and the placing of beams are as high as twenty 
feet from the base of the butte. Some of these shelf spaces have Indian picto- 
graphs chiseled on their walls, but some “civilized” man has spoiled them by 
cutting his name over them. On the west side of this same butte, eighteen 
feet from the ground, two cave rooms have been cut out of the soft sandstone 
so that they join each other like a double pocket. The front has now been 


17— Sci. Aoftd.— 1601 
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mostly broken off. The back part of each room also has a chiseled space in 
which the dwellers probably set their religious things. There were also 
chiseled spaces for beam supports. There were also glyphs on the walls of 
these rooms, but, as above, some one has chiseled his name across them, much 
disfiguring them. 

No. S. A rum east of a small butte about a q.uarter of a mile east of N6. 2 
was examined. This butte has a butte less than 100 feet both to the west and 
to the northeast of it. A watchtower was probably on it when the village was 
occupied. There is some evidence that the village once completely surrounded 
the butte. The village was probably of adobe, as all signs of it except the 
great quantity of broken pottery of the Pueblo type have been removed. 

The people of villages Nos. 2 and 3 evidently farmed in Reservoir canyon, 
which IS about a mile distant to the eastward. They also likely got their 
water supply from that canyon. The site of these villages is a most desolate, 
sand-swept area Certainly no people would have gone to such a place to 
make a home except for defense For this purpose the villages were ad- 
mirably situated, except that an enemy might capture their water-supply 
source both at Tuba and m Reservoir canyon and thus drive them from their 
stronghold. 

No. 4- This is the site of a long rum, running m an east-and-west direction 
along the north line of the agency fence from a point 30Q yards west of the 
northeast corner of the government inclosure, west of the agency road, west- 
ward several hundred yards Much of the old site is now covered with dune 
material. At two places, however, two plazas can be made out, and also 
enough to show that the village ran m an east-and-west direction. There are 
many pottery fragments, also a few stones are scattered about, but not enough 
to have been of use m constructing the walls. The pottery fragments cross to 
the south of the fence to a considerable distance at several places and also 
show to the north of the dune ridge north of the fence, which is north of 
much of the pottery exposures. This village was very large, containing prob- 
ably 1,000 souls, provided it was all occupied at one time. How long ago it 
was occupied cannot be conjectured, but it was so long ago that not a part of 
the wall now shows m place It was constructed in a very poor place for 
defense, but probably, on account of its size, its walls made it impregnable. 
The water supply was situated about half way between the northwest and 
northeast springs at Tuba and adjacent to the lands that would be irrigated 
from those springs by them, but it must have been a sandy, dust-swept place 
in which to live. 

No. 6. In the fiat about a quarter of a mile nearly west of the Tuba school 
and agency there is a large mound of adobe to sandy clay, at the base of 
which there is scattered ancient pottery fragments. This seems to indicate 
that the mound is probably an ancient village site. 

No. 6. About half way between the agency and the mound mentioned in 
No. 5 above, a dry arroyo has removed the most of an ancient village site. 
Only an area of probably twenty feet in diameter of the floor of the once 
village home in a bend in the dry gully is now left. This is literally covered 
with fragments of ancient pottery, all beautifully covered with decorations. 
At this date the size of this once populous village can only be conjectured. 
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No. 7. Just over the fence east of the Presbyterian mission at Tuba, on a 
slight rise of ground is the remains of a ruin represented almost wholly by pot- 
tery shards. It has been a very large village, though only a small part of 
the original site is now bare of dune material. Judging from the abundance 
of broken pottery, it was either inhabited for a long time or a large number of 
people lived there simultaneously. 

No. 8. This ruin is just below the wind-blown sand dam that forms the 
third reservoir in Reservoir canyon. It was built to the east of Reservoir 
creek, on an adobe flat abutting a Navajo sandstone bluff to the eastward. 
Only a remnant of the village now remains m its representative pottery 
shards, but it probably was an extensive village. The place was ideal. There 
are farm lands below in the valley and plenty of water m the adjacent springs 
for all uses. 

No. 9. This village was below No 8 (above), on Reservoir canyon. Its 
site was elevated on a stone-floored flat to the east of the canyon. The pottery 
pieces and the adobe remnants of the village have practically all been removed 
by wind and water, so that its size cannot now be conjectured. 

A salt cave has been worked near Moenkopi. 

There are villages in the vicinity of Moa Ave and at several other places 
in the vicinity of Moenkopi and Tuba, but time would not permit the writer’s 
visiting them. 

From the criteria at hand, either a numerous people lived on the Tuba- 
Moenkopi oasis at one time, or a small population lived there many hundreds 
of years; and the evidence leans toward the latter. Why they abandoned the 
place IS very evident. An ever-encroaching enemy made it unsafe to live there. 

THE KAYENTA REGION, ARIZONA, AND ITS RUINS. 

The Kave nta region, as here considered, lies between latitude 36° 30' and 37° 
and between longitude 110° and 111°. It is a much-dissected, canyon-cut pla- 
teau In the mam it is the region drained by upper Laguna creek and its tribu- 
taries. It comprises the region between The Monuments (mainly between 
Comb ridge) on the north and Black mesa on the south; Church rock on the 
east and the Scgi mesas on the west. It is composed of a great valley of eight 
or nine miles in width in the vicinity of Church rock, but tapering to a point 
at Marsh pass, while deeply cut tributaries enter it from all sides but the east. 
Comb ridge, at the north, stands 500 feet above the valley floor; and Black 
mesa at the south, 12,000 feet; while the Segi mesas close in the western front 
with probably a similar elevation. The mesas to the westward are red; those 
to the south, due to the included shale and coal, are black. The north and 
west fronts are Jurassic rocks, with occasional Triassic patches. The south 
front IS closed in by Cretaceous rocks. The road from Tuba to Kayenta 
from Red lake northward runs about on the contact line between the Jurassic 
and Cretaceous. At Marsh pass the rocks are high pitched, as are usually the 
rocks of Comb ridge. The rest of the rocks are of moderate dip. The dip 
IS usually southward to southeastward. To the north of the valley are The 
Monuments, the headstones which for ages have been marking time in earth’s 
giant graveyard. Also at hand are Porras dikes, Church rock, Chaistla, Slim 
rock and El Capitan, which act as guardians of the valley; the latter, a giant 
volcanic plug, stands 1,226 feet above the valley floor in which it is situated. 
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^ C on^i l o m Crate^ 

The Tuba-Moenkopi region and ruins, Westeni Navajo reservation, Arizona. 

In addition, Comb ridge is composed of knobs, comb teeth, buttons and 
buttes. On the whole the region is surprisingly picturesque. 

Tnis beautiful region seems never to have been visited by white men till 
the time of people now living. No settlement was made in it till 1909. It is 
believed that the Spaniards visited it; but if they did, no record has been 
preserved, or at least published; a ruin twenty-five miles to the westward 
has an inscription in it, ''Ghos, 1661, Ano,^' which shows that soiqe Spaniard 
was in that section at that date, leaving this meager record. The Mormons 
seem to have been the first white people to go through Marsh pass. Later 
a government military road ran through it. In 1909 Messrs. John Wetheril 
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and Clyde Calvjlle and the family of the former moved to the valley and 
erected the store and residence of Wetheril and Calville, naming it Kayenta 
(a corruption of Tyende, peculiarly uttered), after the Navajo name for 
a pothole in Laguna creek near by — the Indians^ name meaning ^^bottomlesa 
hole.” They then got a post office started, the mail coming by pack horse 
from Chin Lee, sixty miles distant. Later, then, the government established 
the Marsh Pass Indian boarding school twenty rods north of the Wetheril and 
Calville store. A missionary soon followed; then a government stockman; 
and still later the firm of Buckbee & Verkamp started a store at the place. 
The civilized population of the place now comprises about eighteen people. 

When the first white men visited the region there were many pools and 
small lakes both in the mam valley and in the canyon of the Segimesas; but 
about 1881 a stream, now known as Laguna creek, began to cut back from 
Chinle creek to the eastward. It has now not only drained all the lakes and 
pools, but has cut a canyon fifty feet deep through the former loose valley 
fillings, and now the water that once stayed m the region runs rapidly away. 
Reclamation work of the government is now endeavoring to erect dams in the 
creek to save the water for irrigation. Should the project succeed the valley 
will undoubtedly become one of Arizona’s rich spots. 

Only two subjects relating to this region have ever been touched — geology 
and archaeology. The geology was handled by Mr. Herbert E. Gregory, of 
the United States Geological Survey, by whom the following papers have been 
published* “Geology of the Navajo Country” ;*'> “Water Supply Paper on the 
Navajo Country”;^* “The Black Mesa Coal Field of Arizona”;*^ and “Garnet 
Deposits in the Navajo Reservation in Arizona and Utah.”® Several parties 
have done archaeological work in this region, principal of whom were the 
Wetherils, John and Richard, the Hyde Exploring Expedition, Prof. Byron 
Cummings, and the exploring expedition under Messrs. Alfred Vincent Kidder 
and Samuel J Guernsey. The archseological works bearing directly on the 
region so far published arc* “Preliminary Report on a Visit to the Navajo 
National Monument”^ (rums m Scgi canyons); “The Ancient Inhabitants of 
the San Juan Valley” and Cummings, 1910, “The Kivas of the San Juan 
Drainage” ;2 “The Prehistoric Rums of the San Juan Watershed m Utah, 
Arizona, Colorado and New Mexico”;'^ “The Sandal Stone” and “Archseo- 
logical Explorations m Northeastern Arizona.”'"'^ For a complete bibliography 

5 Gregory, H E ; Geology of the Navajo country U S Geol Siirv Professional 
Paper 93, pp. 1-161, 1917 

0 Gregory, H E , Water resources of the *Navjo countiv^ U S Geol Surv Water 
Supply Paper 380 , 1910 

7. Campbell, M R , and Gregory, H E , The Black mesa coal field, Arizona U. S. 
Geol Surv Bull 431, pp 229-238, 1911 

8. Gregory, H. E , Gainet deposits on the Navjo reservation, Aiizona and Utah* Eeon. 
Geolog>', vol 11, pp 223-230; 191G 

9 Fewkes, Jessie Walter; Prelmiinarv report on a visit to the Navajo National Monu- 
ment, Anzona : Bulletin 60, Bureau of American Ethnology, Washington; 1911. 

1. Cummings, Byron, The ancient inhabitants of the San Juan valley: Bulletin of the 
University of Utah, Second Archieological Number, vol. in, No 3, pt 2; Salt Lake Oty; 
1910. 

2. Cummings, Byron; The kivos of the San Juan drainage: American Anthropologist, 
n 8 , vol. xvii, pp. 272-282 ; Lancaster, Pa., 1915. 

8. Prudden, T. Mitchell; The prehistoric ruins of the San Juan watershed in Utah, 
Anzona, Colorado and New Mexico: American Anthropologist, n. s, vol. v. No. 2, pp. 224- 
288 ; Lancaster, Pa , 1908, 

4 . Wetheril, Richard; Sandal stones; The Antiquarian, vol. 1, p. 248; Columbus, Oluo. 

6. Kidder. Alfred Vmcent, and Guernsey, Samuel J. ; Archeological explorations in 
northeastern Arizona: Bulletm 65, Bureau of American Ethnology; Washington, 1919. 



262 


Kansas Academy of Science. 


of publications bearing on the archaeology of the Navajo country in general, 
the reader is referred to the last-named paper above, ‘‘Archae logical Explora- 
tions m Northeastern Arizona,” pages 221 to 223. 

All the archaeological work so far done m the region has been in the mam 
in the examination of the larger ruins of Keetseel and Betatakm and other 
ruins of the Segi region and adjacent canyons. It is the purpose of this 
paper to give a description of the smaller rums, which are found to be sur- 
prisingly numerous. Only a brief mention will be made of rums previously 
described. 

In order to give a better understanding of the region, a short sketch of 
the geology and natural history of the country m general will be here 
appended, followed by a description of the respective rums so far as examined. 

GEOLOGY OF THE TUBA-KAYENTA REGION. 

The formations represented in the region are the Quaternary, Mesaverde, 
Mancos, Dakota, McElmo, Navajo sandstone, Chinle, and Shmarump con- 
glomerate. These, with some additions, are the same as those represented m 
the Tuba region, previously described Where previously given m detail, 
the description of the formation will be condensed to the fewest possible 
terms. The other formations will be gnen m detail. 

^ Quaternary (not mapped). The Quaternary of this region, which includes 
the recent, is composed of two series of material — dune material and the 
valley fillings. 

The dune material covers a great part of the country between Tuba and 
Red lake, and seems m a great part to be disintegrated McElmo sandstone; 
also m the lee of wherever the McElmo is exposed, and in the regions covered 
by it, there are extensive dunes. Canyons are also now being filled with this 
dune material, and this process has been going on for ages. Large dunes also 
occupy the lee of practically all the mesas and buttes on their northern and 
eastern sides. The prevailing wind is Irom the southwest and is usually high 
a great part of the year. At some places sand banks reach to the very tops 
of the buttes and mesas and form the means by which they can .be scaled. 
Many of the flats and benches are dune swept, m fact, the whole region might 
be termed a sand-dune country. How long these dunes have been accumulat- 
ing cannot be determined, some of the largest probably throughout Quater- 
nary time. The recent piling of the sand has covered up many of the ancient 
ruins, some of which are now being uncovered by the wind. Others will 
probably remain totally submerged in the shifting sand for ages. 

The valley fillings cover the floors of the inner valleys often to a depth ex- 
ceeding fifty feet, and often fill the floor of the whole canyon space. In the 
flatter regions they widen out. The fillings m Laguna creek valley two miles 
east of the school are several miles wide. Opposite the school they are 
seventy-five feet m thickness. On the route from Marsh pass to Tuba, m the 
valley followed by the road, there are clay-adobe fillings of great depth, fill- 
ing tnost of the whole valley. The fillings of the Laguna creek section are 
being rapidlv cut into canyons till the country is hardly passable in places. 
The fillings from Marsh pass to Tuba are also being cut into by washes. 

A close observation shows that a deep cutting process began in this region 
some time in the Tertiary and continued uninterrupted till probably in the 
Quaternary, when the incising process was arrested. In this denuding, all 
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The Tuha-Ka>enta region, Arizona 


the Cn'taccous, 1,000 feet or more in thickness, was wholly removed from the 
entire region north and west of Marsfi pass and Laguna creek, also west of 
the Tuba-Kayent{i wagon road south of the pass. The great valley of La- 
guna creek and the gorges of the Segi canyons were then cut, as were the cross 
and lateral valleys to the north of that great valley which to-day exposes the 
jutting teeth of Comb ridge, the volcano plugs and The Monuments. Then 
there set m a refilling of the valleys, which continued to our own time. 

Concerning this filling of the valleys, Dutton, who with Powell examined 
the plateau region, 1878-1880, says: 
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*‘Most of those lateral canyons . . . are slowly filling np with alluvium 
at the present time, but very plainly they were much deeper at no remote 
epoch in the past. The lower talus in some of them is completely buried, 
and the alluvium mounts on the breasts of perpendicular scarps. In some 
cases a smooth floor of alluvium extends from side to side of what was orig- 
inally a canyon valley.” 

When the first white people came to the Marsh pass - Laguna creek country, 
there was no Laguna creek. The valley and canyon floors were a vast plain, 
dotted with lakes and swamps. A map made of the region in 1881 shows no 
stream leading out of it Hunting parties frequented the region to kill ducks 
in the swamps and marshes; and the government road led through the pass 
over the marshy flats, hence the name ‘‘Marsh pass.” Then Laguna creek 
began to cut back from Chinle creek thirty miles to the eastward. Year by 
year it extended its possessions till to-day it ramifies every part of the inner 
valley and the Segi canyons, has drained all the ancient pools, swamps and 
lakes, and has the whole country cut up with a maze of lateral, straight- 
walled chasms fifty feet or more in depth. And the Tokas Jay, the stream 
leading northward up the valley along the road toward Marsh pass from 
Moenkopi w'ash, will cut up this valley and destroy its lakes and pools, as 
Laguna creek has done in the Kayenta region, unless man brings about some 
means to stop its devastating process. 

Many people, including the geologist, Herbert E Gregory, believe that the 
aggrading of the valley floors of this region was due solely to .climatic changes 
— little rainfall and the action of the wind. They also believe that the cutting 
of the valley fillings is due to the overgrazing of the region and the making 
of paths and roads Mr. Gregory’s opinion is as follows 

“During the last twenty or thirty years, in consequence of overgrazing, and 
probably, too, of climatic change, the alluvial floors of canyons and washes 
have been trenched by streams, and the normal valley profile has been 
changed from a flat-floored, rock-walled gorge to a valley, including an inner 
canyon ten to fifty feet deep, whose^walls are of alluvium . . This new 

development has resulted in enlarging the amount and increasing the perma- 
nence of stream flow. A number of perennial springs and seeps issuing from 
the base of the alluvium in the new-made canyons and arroyos hkve been 
added to the reservation within the last thirtv years, and the amount of sur- 
face water has been increased accordingly at the expense of the ground water 
supply.” 

And again Mr. Gregory says ® 

“That the streams of the region were formerly aggrading their canyon floors 
and that they are now trenching the valley fill are facts abundantly supported 
by field evidence. If the period of rock canyon cutting is termed the ‘canyon 
cycle,’ the period of aggradation and degradation may be considered, re- 
spectively, the epicycle of alluviation and the terrace epicycle. The recency 
of both periods is indicated by the presence of corn cobs and pottery buried 
beneath terrace gravels and exposed fh the banks of present streams and by 
the old cottonwood trees of the upper Moenkopi valley, whose trunks, buried 
to depths of ten to thirty feet, have recently been excavated. 

“The date of the beginning of the terrace epicycle through which the 
region is now passing may be fixed with a fair degree of approximation. The 
lake in Bonito canyon, described by Simpson® in 1850, has disappeared, and 


e. Dutton, C. F. ; Tertiary hi 8 tor 3 ^ of the Grand Canyon districts : U. S. Geol. Surv. 
Mon. 2, pp. 228, 229; 1882. 

7. Water resources of the Navajo country: loc. cit., p. 100. 

8, Geology of the Navajo country, loc. cit., pp. 130-132. 

0. Simpson, J. H.; Journal of a military reconnaissance from Santa Fe, N. Mex., to the 
Navajo country (1860), p. 110. 
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the present arroyo is sunk twenty to thirty feet in sands and clays, including 
layers of peat. In Laguna canyon the lakes shown on the Marsh pass topo- 
graphic map, published in 1882, are drained, and their floors are deeply 
trenched. According to the Navajo legend the Segi region was bewitched in 
1884; the farm lands were cut out and the lakes vanished. Certain events 
are well authenticated. In 1880 a perennial water body existed in Tyende 
valley fifteen miles east of Porras dikes, and in 1893 a road traversed this 
valley from its mouth to Tyende, crossing and recrossing the stream at pomts 
now marked by arroyos twenty feet deep. In 1894 the flat-floored alluvial 
floor of Walker creek was occupied by Indian fanners and the bed of the 
Chinle was cultivated; in 1913 the terraces on Walker creek were eighty feet 
above the stream and the Chinle flowed between alluvial banks 100 feet high. 
Since the Mormon occupation of Tuba (City) in 1878 the Moenkopi has in- 
trenched itself in alluvium to depths of fifteen to forty feet. The terraces on 
Pueblo Colorado wash at Ganado date from about 1880. At Kearns canyon 
the deep alluvial fill is being removed so rapidly that the location of roads 
and buildings has become a serious problem. Accounts of prospectors, pot- 
tery hunters, government officials, Navajos and Hopis agree in placing the 
formation of terraces within the last twenty-five or thirty-five years. During 
the course of my field work in this region, m 1910 and 1909-1913, significant 
changes have been effected in the width and length of alluvial terraces. The 
floods that follow showers in July and August perform an incredible amount 
of erosion. It is unsafe to stand near the bank of a stream while torrents of 
liquid mud carrying trees and blocks of alluvium are passing. 


‘'Cause of terracvK/ The nature of the change m physiographic environ- 
ment that called a halt in the work of rock canyon cutting and introduced the 
epicycle of alluviation is not clearly understood. As I have shown in another 
connection,*^ a pause in regional uplift or a change to a more humid climate 
would permit widei distribution of giavel and better grading of streams. 
That the crust of the earth in northern Arizona is unstable is indicated by the 
recurrence of earthquake's, but no direct evidence of movement within the 
past few centuries has been recorded. The stream profiles are now greatly 
oversteepened — a condition which doubtless existed during the epicycle of 
alluviation. The contrary view involves the improbable assumption that the 
present valley gradients have resulted from differential uplift of large amount 
since the cliff dwellers occupied the country. A climatic rather than a tectonic 
cause for the epicycle of alluviation is thus suggested, 

‘‘Change in stream habit from aggradation to degradation, introducing the 
terrace epicycle, is best explained also on the hypothesis of climate fluctuation. 
Terracing appears to be universal over the Colorado plateaus and adjoining 
regions at the present time, and an uplift sufficient to produce the results 
accomplished in the last thirty or thirty-five years would need to have been 
almost continual in extent and to have been abnormally rapid. The rainfall 
records at Fort Wingate and at Fort Defiance show no significant cycle, either 
wet or dry, for the years 1880 to 1885, the period during w'hich the vigorous 
down-cutting became dominant, but the rainfall in southern California for 
1883-’84 was the heaviest ever recorded. Measures of fluctuation in mean 
annual rainfall have, however, little significance in this region. Erosion re- 
sults from sudden violent showers followed by unobstructed run-off, and, if 
suitably distributed, in time an annual rainfall of half the normal amount 
may be more effective in denuding the land than a precipitation of twice the 
normal Under present conditions terraces are produced by floods, the streams 
aggrading during periods of low water and degrading when the volume is in- 
creased — a statement, however, which implies nothing as regards cyclical con- 
ditions of aridity and humidity. It is important to note in this connection 
that the balance between aggradation and degradation is nicely adjusted in 
an and region where the stream gradients are steep, and that accordingly 


9. Gregory, H. F.; The fornration and distribution of fiuviatile and marine gravels: Am. 
Jour. Sci., 4th sen, vol. 89, pp. 487-608; 1916. 
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small changes m the amount of rainfall, its distribution, or the character of 
the storms and changes in the amount and nature of the flora result in sig- 
nificant modification of stream habit. Even the effect of sheep grazing is 
recorded in the run-off, and this influence combined with deforestation has 
been considered by many investigators as the sole cause of recent terracing 
in the plateau province. For the Navajo country these human factors exert 
a strong influence, but are not entirely responsible for the disastrous erosion 
of recent years. The region has not been deforested; the present cover of 
vegetation affects the run-off but slightly,^ and parts of the region not utilized 
for grazing present the same detailed topographic features as areas usually 
overrun by Indian herds.^' 2 

The factors above mentioned no doubt aided in building up or degrading 
the fluviatile valley floors; but it would seem to the writer that possibly the 
mam agent in causing the aggrading of the valley floors was man. 

The Hopis (and occasionally^ the Navajos) of to-day build dams and ditches 
to direct the flood waters of the respective w^ashes and also to prev'ent canyon 
cutting; also a series of chock dams are often built along moderate slopes and 
along small washes to retard the run-off and to impound water for stock and 
house use. Occasionally the valley sides are terraced to prevent arroyo cut- 
ting. The dams, which are about five feet in height, are of earth, and conse- 
quently have to be put in annually. Though requiring a great amount of work, 
through this ponding of water and the diverting of washes, water is furnished 
for much of their stock, and over 20,000 acres of land is irrigated. 

In the long-ago, when this region was densely populated, *as will be shown 
later, each little wash and flat had its village, and the water was carefully 
husbanded in the irrigating of the necessary fields and was impounded by 
reservoirs and check dams for village use At the present time more than 90 
per cent of the flood water escape^ down the cashes. The escape of the flood 
water then was nil, and probably this condition existed for thousands of years 
As evidence that such damming and diverting of water was practiced by the 
ancients of this valley, fragments of check dams of loosely piled stone ar- 
ranged on sloping rock benches and on the terract'd floors of the washes may 
be seen near many of the rums of the ancient cliff houses and villages of this 
region. This reduced the water run-off to the minimum As a result the 
debris brought down from the mesas by washes was left on the fields and de- 
posited as fans over the valley flats As no water ran down the mam channels, 
they gradually filled up Wind action no doubt i)layed a part m filling up 
these valleys. However, there is no evidence that a sand dune closed any 
part of Laguna creek so far as examined bv the wider. On the contrar>% 
its banks are clays, pond deposits (including layers filled with snail shells), 
and wash material In time the drainage became wholly blocked, not because 
of a lack of ram water sufficient to carry off the debris, but because man used 
the accumulating waters for his own use. Outrushmg washes descending from 
the higher areas also now and then pushed their dry fans farther and farther 
across the region' till the valleys were wholly dammed and the excess water 
impounded in shallow lakes. Then by this same process the valley flats were 
gradually aggraded. That this valley filling occurred since the coming of the 
villagers is evidenced by the presence of pottery, corn cobs, kitchen refuse and 
occasional walls of rooms, buried beneath the filling of the terraces, now ex- 


1 . hoe. cit., p. 119. 

2. The italics are the writer’s, to show a part of Mr. Gregory’s writing that will be of 
interest later in this work. 
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posed m the banks of the present streams. The villagers and cliff people then 
left the region. The region then remained iii a state of equilibrium as they 
left it for hundreds of years, except that the ponded areas probably increased 
in depth and the fluvial, dry ridges increased in height; for, as is well known, 
an established condition will remain till some excessive influence (change) 
overwhelms it. Thus the valley aggrading continued. Then the Navajo 
came with his stock and the white man with his roads and trails. The grass 
and herbage was short-cropped and trails led down the valleys and from the 
mesas and mountain slopes. Moreover, but little or no water was \ised for 
irrigation. As a consequence of these changes the rainfall rushed down the 
almost bare slopes, collected in the trails and rushed on toward a central 
point in the respective valley. Along these paths (and roads) canyons were 
cut and piTinanent channels formed. By these the waters collected in the 
central area in sufficient volume to commence cutting a channel to a master 
stream. In this manner Laguna creek was formed, and m the same manner 
the Tokas Jay is cutting northward now from Moenkoju wash, and a branch 
of Laguna cieek is cutting southward from Marsh pass. This cutting will 
continue till man again arrests its i>rogrcss 

This building up of the valley floor will again receive notice when the 
rums of the region are considered. 

CuETACEous. Th(‘ Cretaceous is represented by the Mesaverde formation, 
Mancos shale, and Dakota sandstone, comprising, in the mam, what is known 
as the Black me^a senes They are all coal bearing and possess great potential 
value. 



Fossils from the Mosaverde foimation from the coal mine at Chilchinbito. No 1 is 
InoceramuB .sp , and is from an impression left by a cast The others have not been identi- 
fied. Dra^Mllg8 by Clarence Taptuka, a Hopi Indian 


Mesaverde formation. This formation caps Black mesa m the area mapped. 
For the most part it is composed of sandstone and shales with coal. It contains 
much more coal than the Mancos, next described, the coal is a better grade, 
and the beds in general are thicker and more constant. There are several 
operating mines m this formation. Two thousand tons a year are mined by 
the government for the Kearns Canyon school. A section at this mine is here 


given . 


1. Coarse sandstone and conglomerate . . . 

2. Fine, white to gray sandstone 

3. Shale 

4. Coal, including lenses of shale 

5. Shaly sandstone and shale 

6. Coal, containing two small lenses of shale 

7. Sandstone 


Feet. Inchei. 
190 0 

37 0 

1 6 

3 a 

3 1 

5 9 

71 0 


812 0 
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A section at Chilchmbito Spring, twenty-two miles southeast of Kayenta, 
also gave the following: 

Feet. Inches. 

1. Thick-bedded sandstone (estimated) 

2. Shale, carbonaceous matter and small lenses of coal 

5. Thm-bedded sandstone . 

4. Coal 

Shaly sandstone ... 

6. Coal, including a foot stratum of gray shale 


467 0 

3 7 

. . 10 0 

1 6 

] 7 

. . . 4 3 


483 11 


The Marsh pass school gets its fuel supply from a mine here. Six seams 
of coal have been observed in this vicinity, one 9 feet m thickness. 

Mancos shales. These shales outcrop all around the west, north and east 
faces of Black mesa as far as visited by the writer, forming a narrow black belt 
overlying the Dakota. Its thickness ranges from 300 to 600 feet. As suggested, 
it is a black shale series, though sandstone and other colored shales also oc- 
casionally met with. This formation carries much coal. At the northeast 
terminus of the mesa the coal is “bony ” None so far examined is merchant- 
able, though some of the seams are thick; but further south the coal becomes 
purer and is workable The Tuba Indian school is supplied with coal from a 
mine in this series A section of the formation as exposed m the vicinity of 
this mine is as follows 




Feet 

Inches 

1. 

Yellow to dark aunareouh shale 

• 11 

0 

2. 

Coal . , 

1 

6 

8. 

Shale 

2 

0 

4. 

Coal with a foot lena of bone (mined) . . . . 

7 

6 

6. 

Brown and gray shale 

6 

0 

6. 

Thm beds of coal interstiatified with shale 

16 

0 

7. 

Buff sandstone, followed by shale, including coal lense<i 

15 

0 



69 

0 


Twelve seams of coal are known to exist in the Mancos shale of this mesa, 
one approximating six feet m thickness; also at all locations examined the 
position of the sandstone is favorable for mining. 

Dakota Sandstone. The Dakota formation underlies the Mancos and over- 
lies the McElmo (at least at the north). It is several hundred feet in thickness 
and forms a band surrounding Black mesa, so far as visited, with an occasional 
outlying patch, the largest patch being White mesa west of Red lake. It 
terminates at the top m a yellow sandstone which in places exceeds 60 feet 
in thickness and often forms the cap of outlying branches. Underneath this 
cap are 200 feet of white, slightly greenish, friable sandstone and sandy shale. 
The formation, too, is coal bearing The coal found in it in Three Mile wash 
south of Kayenta and at several other places along the north, northeast and 
west faces of the mesa seldom attain a foot in thickness. The coal was found 
to be very variable in extent, was always impure, and was found rather to be 
in short or long lenses than in seams. Also at several places examined between 
Chilchinbito and Marsh pass coal seams were observed to be from four or five 
to ten inches in thickness, consisting essentially of carbonized plants embedded 
in sand and clay. This was especially noticeable in the Three Mile wash dis- 
trict. So far as present criteria indicate there is no merchantable coal in this 
formation. 

General 'remarks on the Cretaceous formation. Coal outcrops can be seen 
all round Black mesa, which is composed wholly of Cretaceous rocks. These 
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outcrops often range from three to five feet in thickness, one or two seams 
exceeding even that. The region is so far untouched. Professor Gregory, of 
the United States Geological Survey, and many other geologists estimate that 
this field contains eight billion short tons of workable coal, and it is the 
writer’s opinion that it will probably exceed that amount. On account of the 
crumbling nature of the Cretaceous and also of the underlying McElmo for- 
mation, cliffs suitable for cliff houses are seldom formed. As a consequence, 
the ruins in the region covered by these formations are practically all of 
the village type. 

Jurassic. The Jurassic system is composed of the McElmo formation (?) 
and the Navajo sandstone series. The Navajo sandstone with the underlying 
Chinle are harder than the Cretaceous rocks and are cliff-forming of the 
durable type. In the regions covered by these formations are numerous cliff 
rums; in fact, every canyon has its system of such rums. 

The McElmo formation is composed of soft, fine-grained, green, white 
and banded sandstone and shales. It fringes Black mesa at the west and north 
and extends far westward in the Red lake region. It easily disintegrates, and 
the region covered by it and m its lee is often a bad sand-dune-swept area. 
The formation is probably 5(X) feet thick. 

The Navajo sandstone series is composed of hght-red, fine and variegated, 
massive sandstone which is cross-bedded to exaggeration. It often exceeds 
500 feet in thickness and covers the entire plateau west of Black mesa west 
of the Kayenta-Tuba wagon road, except the small area covered by the 
McElmo formation. The Segi and Tyende mesas west and north of Kayenta 
and Comb ridge are also composed of it. It is noted for its permanent cliffs, 
as we have seen, and for the numerous potholes on its surface, which contain 
water after each shower. The rock is also very porous, the retained water 
seeping through it to emerge as springs at lower levels. 

Dinosaur tracks are reported to have been found m this formation. 

Triassic. The Triassic rocks exposed are the Chmle formation and the 
Shmarump conglomerate. 

The Chmle shows north of Comb ridge, north of Kayenta, and abuts the 
Segi-Tyende mesas on the east. The volcanic plugs El Capitan and Chaistla 
protrude up through it. It is composed of shales, with thin sandstone and 
limestone conglomerates. Abundant petrified wood fossils are included. It 
is much variegated. The formation probably exceeds 800 feet m thickness. 

The Shmarump conglomerate series shows only m a httle patch north of 
the El Capitan and Chaistla butte region north of Kayenta. It is composed 
of gray conglomerates and sandstone, both of which inclose much fossil wood. 
The formation probably does not exceed fifty feet in thickness m this region. 

Thk Buttes. In concluding the geological discussion, a few notes will be 
added on the buttes of the region, as they play an important part in the 
myths of the Indians of the present day, and imdoubtedly did with the for- 
gotten races. 

The buttes about Tuba which are conspicuous are Tuba and Wild Cat* 
West of the road about half way between Tuba and Kayenta is Thief rock. 
Back of Kayenta are the Comb ridge buttons and points (which include 
Moqui rock and Lion Head rock). Slim rock, and the volcanic plugs of El 
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Capitan (Agathla or Wool Point of the Navajos), Chistla, Porras dikes, Black 
rock, Church rock, and an unnamed plug toward Chilchinbito, and many vol- 
canic dikes. 

The Comb ridge teeth (and buttons). Slim rock and Thief rock are residual 
bits of Navajo sandstone. Thief rock, the Saneneheck of the Navajos, was 
so named by the natives because near it is a pothole containing water from 
which animals which go to it to quench their thirst cannot get out on account 
of the slippery rock walls. It is 6,680 feet in elevation. 

El Capitan has a basal diameter of 3,004 feet, placed upon a 200-foot ele- 
vated pedestal of Chmle sandstone and shale. Its elevation above the sur- 
rounding plain IS computed to be 1,225 feet. It consists in the mam of 
breccia agglomerate which is cut by branching dikes. The sedimentary blocks 
through which it protrudes are more or less metamorphosed or altered to 
quartzite and marble. As one looks at the peak from the south, it looks like 
a giant dunce cap, pointing to the heavens On the whole, it is the most 
conspicuous landmark in the whole region. 

Chaistla (or Lazy butte), four miles south of El Capitan, also protrudes 
through the Chmle formation. Like the latter, it is composed of breccia to 
agglomerate of basal igneous fragments, shales, limestone and sandstone. It 
looks like a giant mitten with the back of the hand to the south and ex- 
tended thumb projecting eastv^ard. Its basal area is about 1,031 bv 704 feet 
Its height exceeds 400 feet There are several other minor volcanic buttes m 
this same vicinity. 

Black rock, about three miles cast of the school, consists of two dikelike 
masses, composed of agglomerate and breccia, and of sandstone and mmette 
of the augite-mmette type The trend of the mass and dikes is N. 40° W. It 
protrudes through Navajo sandstone, which is much inclined on its eastern 
side, and is also much metamorphosed. In the northwest section the remains 
of a crater, m pot shape with broken north wall, can be clearly made out. 
The elevation of the mam mass above the, surrounding plain is over 300 feet 

Porras dikes include various dike.'=! and necks extending in a north-and-south 
direction for more than a mile. They are composed of breccia and agglom- 
erate, intersected by dikes and sheets. The included materials are m all kinds 
of shapes, and include granite, sandstone and igneous rock blocks ranging 
from the size of pebbles to blocks weighing many tons. The group protrudes 
through Navajo sandstone (and Chmle rocks at the north terminus). In ele- 
vation they stand 300 feet above Comb ridge, which they top, or 700 feet 
above the flooi^ of the adjoining valley. A spur dike leading out from this 
group also extends as a giant wall far to the southward south of Laguna creek. 

The volcanic plug with its radiating dikes north of Chilchinbito much 
resembles Black rock, previoasly described. Its base is also of about the same 
area, but its height is considerably less. The formation through which it 
protrudes is McElmo. 

Church rock is 300 feet in height, culminating in a pointed tower, suggesting 
its name. It has a large rectangular base with the longer axis running nearly 
north and south, from which a dike extends southward across the valley into 
the adjoining mesa to the southward. The butte is composed of included 
dikes surrounded by giant breccia or agglomerate of igneous fragments and 
8a^dstone blocks. It protnides through Navajo sandstone and McElmo rocks. 
Standing in the valley of Laguna creek, it makes a picturesque landmark. 
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The lava which was hurled out by these craters and dikes has been wholly 
removed. Also probably 2,500 feet of the existing strata at the time of the 
upheaval have also been carried away by wind and water. Professor Gregory 
records that volcanic ash and other volcanic material are interstratified with 
the "tertiary that overlies the Mesaverde of the Moqui country" and the south 
edges of Black mesa. In the Moqui region the volcanics overlie the Tertiary; 
elsewhere they are mterbedded with the elastics. The edge of the Tertiary in 
which these volcanics are mterbedded is vet undetermined.^ 

It IS the writer’s opinion that the included lavas in the Tertiary just to the 
south of the region mapped w^ere hurled out, m part at least, by these vol- 
canoes; or the volcanoes of this region were at least active at the same time. 
No remnant in the vicinity of the buttes is now capped with lava or has 
lava or ash interstratified with its rocks. It is therefore evident, it seems, 
that the original surface at the time of the eruptions has been wholly re- 
moved. This erosion has removed the Tertiary wholly from the region, 
has reduced the Cretaceous to the limits of Black mesa, has removed the 
McEImo from the gi eater part of the area, and has made great inroads in 
the Navajo, Chinle and Shmarump rocks. 

In 1903 the writer made a study of the lavas of the plateau region, coming 
to the following conclusion 

“It IS evident that eruptive activity has occurred in the plateau region from 
Cretaceous to recent time, and at least three well-defined epochs are at present 
recognizable and at least two distinct kinds of lava flows, viz 

“1. The ancient volcanic necks and laccolites bordering the Rio Grande 
ernbayment and extending west across the plateau to Salt river and Gila 
valleys in Arizona, begun in later Cretaceous time, the lava sheets of which 
hav'e been removed by erosion. 

“2. The trachyte-rhyolvte lava flows of Tertiary times, which are mostly 
pre-Pliocene in age, and which are only partly removed by erosion. 

“3 The basaltic flows and cinder cones, begun m Tertiary time and con- 
tinued to the postglacial epoch, the last flows of which still maintain their 
original slope and extent.”'* 

His conclusion concerning the Kayenta volcanic plugs is that they belong 
to the first-named group and were active at the time the region was being 
elevated above the Cretaceous sea, continuing their activity probably far 
into the Tertiary. To-day they stand as giant landmarks, indicating the 
colossal amount of erosion that has occurred since they ceased to be active. 

SOIL. 

The soil on the Segi mesas. Black mesa and northward from Comb ridge is 
thin with high porosity. The accumulated deposits in the valley often exceed 
fifty feet m depth, and are of a sandy constituent to adobe clay, with many^ 
grades between. Lime in composition is very small in amount, as there is but 
little lime in the adjacent country rock. Alkali patches are occasionally 
seen, but are not a prevailing feature. On the whole the valleys are fairly 
fertile when sufficient water can be obtained for the growth of plants. 


8 See Gregory, H E. ; Geology of the Navajo country U. 8. Geol. Surv Professional 
Paper 93, pp. 81, 82. 

4. Reagan, Albert B. ; Age of the lavas of the plateau region Am. Geologist, Septem- 
ber, 1908, pp. 170-177. 
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CLIMATE. 

The climate at Kayenta and Marsh pass is very similar to that of Tuba, 
except it is less warm m both winter and summer. The temperature ranges 
from 100 degrees in summer to — ^23 degrees in winter. The precipitation is 
also more than double that at Tuba. 

IRRIGATION. 

A government reclamation plant was begun in Laguna valley about four 
years ago. A dam was placed across Laguna creek at Moqui Rock, three 
miles above the school, and a ditch was constructed from it past the school. 
By this plant, 1,000 acres of land north and east of Kayenta, including 100 
acres of school land, are to be irrigated. The project was completed last fall, 
the total expense exceeding $40,000. This is the only reclamation work in 
the region, except the few small dams and ditches of the Navajos by which 
an area of a few acres are irrigated here and there. 

FAUNA. 

Below is a list of some of the animals and birds found in the region, with 
notes on same : 

Deer {Odocoileui hemoinus). A deer was killed by an Indian of Sam Chief 't family just 
recently, and its horns are now to be found m the Buckbee-Vercnmp trading store at Kayenta 
Formerly deer was very plentiful Many bones and horns of this species are to be found in 
the rums throughout the entire region. , 

Mountain Sheep (Ovts canadensis). 

Pronghorn Antelope (Antilocapra americana). 

The last two species are now extinct in the region at hand, though the antelope is seen 
now and then m the San Francisco mountain region Both were veiv numerous formerly, as 
their bones m the rums attest Thev also have an important place m the pictographic ■arit- 
mg left by the ancient dwellers, the mountam sheep being the most numerous 

Prairie Dog This animal is conspicuous and too numerous on all flats. The Navajos 
kill them, and removing the entrails, roast them, skm and all, in the ashes They are said 
then to have a good flavor. A prairie-dog bake is a great day among them Their principal 
mode of killmg the animal is by drownmg after a shower. The flood water is trenched to the 
hole, and when the animal emerges to escape the mpourmg flood he is clubbed >to death. 

Jack Rabbit (Lepus cahfornicus texianus). This anmial is not numerous, but is still 
occasionally seen. 

Arizona Cottontail (Sylvilagus audubom warreni). This animal is not plentiful at present, 
having been killed off by a plague a few years ago. It is a burrowing animal, and, like the 
prairie dog, is very hard to catch. Rugs and blankets were made from its fur m the old 
times, both by the Navajos and by the people of the cliff rums and villages 

Coyote (Conw estor). Too plentiful. 

Wolf (Canis sp.). Scarce. 

Kangaroo Rat. 

Blub Fox. Reported to have been seen near Chinle. It is a variety 

Red Fox. 

Grey Fox. 

Western Fox iVulpes macrourus). 

Kit Fox (Vtdpes veloz). 

White Weasel. Lives m prairie -dog holes, feedmg on prairie dogs, mice, etc. 

Civit Cat, or spotted skunk. 

Badger. It seems to he rare, though one is now and then killed. The hide of one is now 
being stretched in the Wetherfl A Calville store. 

P(fliCUPiNB. This ahimol lives in the higher regions, feedmg on the bark of trees and on 
pinlion nuts. 
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Lynx. Not often seen. 

Cougar. This animai is reported to have been seen in the region. 

Panther. Reported to have been seen m the mountain distncts. 

Bobcat. Seems to be very numerous. The writer counted a dozen pelts of this beast m 
one of the trader’s stores here to-day 

Bear (Navajo ahash). They once lived in the lower regions of the country, but are now 
all gone, so the Indians report They now live m the mountain districts 

Gopher (Thomomya sp ). Only a few animals of this family have been seen by the 
writer. 

Mole. Very rare 

Albert's Squirrel (Scturua albertt). 

Trade Rat, or the Arizona bushy-tailed wood rat (Neotoma ciuera artzoncE). This animal 
seems to be very plentiful. 

Note — Bones of the jack rabbit, common rabbit and mountain sheep are plentiful m the 
refuse about the luins Those of the pronghorn antelope and deer are also sparingly seen. 

Of the reptiles the following are those most seen 
Lizards. Several species 
Spotted Rattler Too numerous 

Diamond-backed Rattler. (Crotalua adamantcuaf). This snake has been seen at the 
government hay fields between Chilchinbito and Kayenta seveial times 
Bull Snake Probably several species 

The birds of the region, so far as seen, are as follows 
Dadchick (Pddilymbus podtcepa Linn ) Seen in migration 
Mallard {Anas bochaa Linn ) Seen in migration 
Blue-winged Teal {Querquedula diacora Lmn ) Seen m imgintion 
Greenwinoed Teal (Nettion tarohnenaia Gmel.). Ck>mmon in migration 
Canvasback (Aythya valltanera Wils ). Common m migration 
Wild Goose (Branta canadanata hutchenai) Seen in migration. 

Least Bittern {Ardetta extlta Gmel ) Probably a resident Quite common m the fall. 

Note — All the ducks mentioned and the bittern were seen at different times at Summit 
lake (the “Odars”) and about the reclamation reservoir here during the fall of 1919 

Whooping Crane (Grua amertcano I.inn ). Common m migration. 

Sandhill Crane (Grua mexicana Mull ) Common in migration 

Coot (Fuhca amencana Gmel ). A very common bird, especially in migration. 

Jacksnipe Seen only occasionally. 

Greater Yellowlegs (Tringa melanoleuca), 

Kildeer (AEgtalttta voctfera Linn ) Quite common m migration It was often seen about 
the lakes and pools of the region It is possibly also a resident 

Mourning Dove (Zenaidura macroura Lmn ). A common resident It is quite abundant 
in the Segi canyons. The bird seems to be smaller, slightly at least, than the eastern dove. 

Red-tailed Buzzard (Buteo borealia). Plentiful. A reed arrow plumed with the wing 
and tail feathers of this bird is used much in certain Navajo rites, especially in the “shooting 
deity” ceremony. 

Western Red-tailed Hawk (Buteo borealta calurua). A very common bird. It lives 
principally on prairie dogs and rabbits. The writer has seen one hover over a rabbit burrow 
for hours waiting for the unsuspecting animal to come out to sun himself. 

Swainson’s Hawk (Buteo awatnaont). 

Western Sparrow Hawk. Quite common. 

Chicken Hawk (Acctptter reopen). It is called ytm by the Navajos. It is quite common. 
Eagle. This bird is called aato dine (the people who inhabit Yaghahoka, the hei^vena 
above) by the Navajos. 


18 — Sci. Acad. — 1601 
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Western Great Horned Owe (Bubo vtrffimanug pelltacens Stone). The Navajo name for 
thia bird is spy. 

Burrowing Owl. Very common about praine-dog towns. They undoubtedly feed on the 
prairie dogs. 

ReD'Shafted Woodpecker (Colaptus mextcanus). A very common bird. The feathers of 
the radiating tail aro used to decorate certain masks and medicine hats 
Night Hawk (Chordetles vtrgmuxnua Gmel ). Very common. 

Clark’s Jay, or crow (picicorvus columbianus Bon ). Often seen about the yards at 
Kaycnta. 

Western Stellar Jay. 

Pin YON Jay, or pine squawker. A very common resident. 

Hummingbird. Seen at the head of Three-mile wash in June, 1919 

Raven (Corvus corax sinuatus). A common resident 

Crow (Corvus brachyphynchus, or hesperis, or cryptolencd) 

Yellow-headed Blackbird (Xanthocephalus xanthocephalus Bonap ) Common in mi- 
gration. It was often seen in the fall about the Kayenta oasis 

Red- winged Blackbird (Agelaius phcentcevs Lmn ). Quite common in migration, prob- 
ably being a resident in the higher regions. 

CowbiRD (Molothriis ater Bodd ). 

Meadow Lark (Stumella sp.). Seen in the Segi canjons It was also observed singing on 
the government meadow between Ka>enta and Chilchinbito, April 24, 1919 

Bronzed Crackle (Qmscalus qmscala ccneus Rigw ) Only a few birds of this species 
were seen 

English Sparrow (Passar domesticus Linn ) Too numerous. Th^y are a terrible pest 
at the school. Meat cannot be hung out in wintei, as is the custom in this region, on account 
of these pests. They first eat out the tallow or othei fats, and then the lean meat. They 
also eat up the young garden stuff and the repening grain 
JuNco species 
Tree Sparrow* 

Lark Bunting (Calamospiza melanrorys Stejn ) Seen m migration 
Cliff Swallow (Petrochehdon luntfrons Say) 

Wood Thrush. 

Rock Wren 
Nutcracker. 

Robin (Merula migratona Linn ) Often seen, but it is not known that it is a resident. 
Several of them froze to death in the early blizznid that overtook the country November 26, 

1919. 

Western Bluebird. 

Wild Turkey. This fowl is still occasionally seen in the higher regions. It w'as domesti- 
cated by the cliff dwellers Its feathers were woven into cloth and also used m the cere- 
monies. 

FLORA. 

The following plant zones are represented in the region. Little Colorado 
area, 3,500 to 5,000 feet elevation; zone of sage brush, 5,000 to 6,000 feet; zone 
of pine and pinyon, 6,000 to 7,000 feet; and the zone of yellow pine, 7,000 
to 8,500. The plants so far identified by the writer are: 

Horsetail (Equisetum htemale). 

Juniper (Juniperus occidentcUis). At 6,000 to 7,000 feet elevation. 

Juniper (J. monosperma). Same range as above 
Red Cedar (J. virgtntanus f). 

Juniperut Korpulorvm Sarg. 

Juniper (J. uiahenm). This species is commonly called cedar. 

Oak Juniper (/. pachyphlcta). Reported m the region, but not seen by the writer. 
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PiNYON (PtnuB edulus). At 6,000 to 7,000 feet elevation. 

PiNYON (P. monotperma)? 

Pine (P. pondorosa). At 7,000 to 8,500 feet elevation. It grows to 80 feet m height. 
The Indian Office estimates that 1,650,000 feet, b. m., of this pine are to be found on the 
Segi and Black mesas and about Navajo mountain, growing mamly in the upper reaches and 
in sharp canyons. The pine logs used in the reclamation dam at Moqui rock near Kayenta 
were obtained from the Segi. 

Douolas Fir (Pseudotsuga mucronata [Raf 1 Sudw ) This species occurs in small groves. 
It IS more abundant near Fort Defiance. 

Spruce (Pseudotsuga taxifolia). This species la scattered here and there in the high 
canyons, 7,000 to 8,000 feet iij elevation. It is used m the Navajo ceremonies and m certam 
of their rites. 

Enolemann Spruce (Picea engelmdnm Parry). At 7,000 to 8,500 feet elevation. The 
Indian Office estimates that there are 12,000,000 feet, b m , of this species in the Navajo 
country. This species is principally seen in the region east of the country covered by our 
map, principally on the Fort Defiance plateau, etc. It groves in small groves. 

Mountain Mahoovny (Cercocarpus parvtfohus Nutt.). Sticks of this species are used 
in the “night chant" of the Navajos, and are also found in the rums of the region. 

Cherry. The cherry bark and also the wood are used in the “night chant" ceremonies. 

Foresttera neo-mextcana. This species is used in the “night chant " 

Cottonwood. Several species are represented m the region, among which are Populus 
monoltfera, P. wisltzenus, P. acuminata. They are found at altitudes ranging from 7,000 to 
8,000 feet. 

Quakino Aspen (Populus tremuloides). At 6,500 to 8,500 feet altitude There is quite 
a grove at the head of Three Mile wash, and several groves m the Segi mesa region. 

Oak (Quercus gambelln). This species is found in close-set groves in moist places at all 
elevations A large patch heads Three mile wash. A large patch is also to be found both 
at Botatakm and Keetseel rums in the Segi region A large grove used to also occupy the 
site of Kayenta. The gioves are mostly on the north slopes of the mountains and mesas. 

Box Elder. This tree is found growing in protected, moist places, usually along the 
north walls of canyons or mesas A clump is to be found on Laguna creek about five miles 
below Kayenta The front of cliff cave 06 is studded with box-elder trees. Several clumps 
were also seen m the Segi region, and two m the Three Mile wash section 

Willow (Chtlopsis linearis). Baskets from this plant were made by the ancients 

Dwarf Choke Chfrry. This shrub was seen in the vicinity of Keetseel. 

Wild Currants. Two species These were seen near Keetseel. They weie found in the 
canyon. 

Gooseberries. These were also seen near Keetseel. 

Cliff Rose (Cowania mexicana). Indian name, awetsal. A pipe and stem is made from 
this plant. The pipe is painted yellow and is used in some of the Navajo ceremonies. 

Aromatic Sumac (Rhus aromattca, var. tnlobata). Rather rare. Baskets are made from 
the twigs of this plant. 

Common Reed (Phragomtes communis). This plant is used m makmg flutes and whistles. 
It 18 also used in making the ceremonial cigarette of the Navajo. The reed is cut off between 
the joints (nodes) with a sharp, white stone. It is then rubbed with sandstone, after which 
It is painted. A wad of feathers is then put m it to hold the tobacco m the hollow. It is 
then filled with tobacco and smoked, the smoker puffing a puff of the smoke in turn toward 
each of the cardinal points, beginning at the east. This act is a prayei. 

Native Tobacco (A^tco^fana attenuata, and palmen). Rare. It is much used in the 
rites, and was so used by the cliff people, as their pipes mdicate. 

Rabbit Brush. 

Saob Brush (Artemisia). At 6,000 to 6,000 feet elevation 

Grease Wood (Sarcohabus). Same elevation as above. 

Wild Flax. Found m the lower levels. 
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Sporobotua cryptoandrus. The seeds of this plant are ground and used m certain cere- 
monies. 

Yucca. The yuccas are quite abundant. The pnncipal species seen are: Yucca baccata 
Torr. Y. angusttfolia, Y. glauca Nuttall, Y. radioaa Trelease, and Y. elata Engl. The first two 
are the ones most usually seen, though the second is the most abundant. Masks are made 
from the leaves of the" Y. baccata (Spanislv bayonet), the masks being used in the “night 
ehant of the Navajos. The plant is called hashAron by them. It is the coarser of the yuccas 
represented. Drumsticks are also made from its leaves. Its fruit is edible. It is knOTvn to 
the natives as “banana yucca,” on account of the bananalike resemblance of its fruit. The 
fruit 18 roasted in the ashes by the Indians, much as potatoes me roasted, it then having 
a fruity flavor to a slightly burned -squash taste A dinner of yucca fruit is a feast for 
any Navajo. Both the plant and fruit are used in the magic ceremonies of the fire dance. 
All the yuccas are used in the Navajo rites Counters in their games are also made from 
the leaves of F. glauca The roots of all the yuccas have soapy properties and are used 
for washing purposes. All have fibrous leaves, which are used bv the natives for cordage 
Among the cliff dwellers of the region this fiber was used for making thread, ropes, matting 
and cloth. The Kayenta ruins have yielded much fabric made from this material 

Cactus. The cactus family is represented in the region, but is not as plentiful as farther 
south. The principal species so far seen are cane cactus (Opuntia arborescens Englm ), round 
cactus iMammxlana sp ), a flat-leafed cactus, or prickly pear, and the sitting cactus {Cereun 
phcBTitceus). The cane and flat -leafed varieties seem to be the most numerous 

Scattered Bone Medicine (Arahis holbollii Horneman). Indian name, azeladiltehe. It 
does not grow in heads or clusters, but usually singly 

Cutierrezui enthamiae. This is a weed under which the Navajo place their sacrifices in 
the “shooting diety” ceremonies It has a yelloi^, composite flower Its Indian name is 
fstldtlgmt or “hiding weed ” i 

Verbestna encelioides Indian name, tndigih mltHom, or “stiong-smellmg flower ” A 
cigarette is made from this plant It is painted white When finished it is placed over the 
door of the hogan in certain ceremonies. 

Tumbleweed (Amorantus albufi) Indian name, tlotahi nagist The seed of thia plant 
and allied species used to constitute an important diet *01 the Navajo, and is still more or less 
used It has also been found in jars in the cliff houses. 

Mariposa Lily. This is a very prominent and beautiful flower on the sand -covered benches 
between Tuba and Red lake in June each yeai. 

Sego Lily This plant grows profusely throughout the region 
Fireweed This plant is not common, but is occasionally seen 
Mustard. This family is fairly well represented 
Wild Hops. Several vines of this plant were seen near Kectseel. 

Wild Currants. Two species These are very plentiful about Keetseel Wagonloads 
of the fruit could be picked annually, but it seem that no one cares enough for them to 
pick them. The fruit is sweeter than the eastern currant. 

Ragweed. This plant was seen in the vicinity of Keetseel. 

Desert Primrose {Lavauxva pnmivens). This plant is very common 
Snowberry. This plant was seen m the vicinity of Keetseel. 

Arizona Dandelion (Malacothrix glabrata). This plant is often seen 
Indian Paint Brush {Orthocarp\i% pu'^puraacena). This plant is seen now and then on the 
north slopes. 

Owl's Clover (O. purpureoalbua) is occasionally met with. 

Plantain (Plantago sp.). Several plantain plants grew in the school yard m 1919. 
Pigweed, or desert lamb’s-quarter (Chenopodium tncanum) It covers the flats in sum- 
mer and makes muc^ pasture for the sheep. 

Russian Thistle. This plant is a recent comer to the region. It is prolific and is 
driving out many of the native plants. It makes good pasture for stock, especially sheep, 
vhen young and tender, but as it ages it gets spiny and hard. It is said to make fairly 
rood hay when cut at the right time. 



Archaeological Notes. 277 

MAi^tow. Several plants of the mallow family (Sphagralcea sp.) grow here, one very snnall, 
one very tall. 

Purslane. Several species of the purslane (Portulacee) family arc seen now and then, 
also the carpet weed. 

JiMPSON Weed (Datura meteloides). The Bowers of this plant are very long. Their color 
is white, tinged with lilac on the outside. In the hotter parts of the day they droop like 
wet tissue paper. The leaves of the plant are very large. The» Navajo medicine men use 
the juice of this plant and the flower as medicine. It has effects similar to the payote bean, 
reacting on the patient much like the "hasheesh" does on the dervishes of the East. It also 
makes the pulse run high and a delirious stage is very often reached. During the "flu" 
epidemic it was much used by the medicine men as a remedy. One patient who had been 
treated by a medicine man with this "medicine" was found by the agency physician, Doctor 
Reynolds, to have a pulse runmng as high as 240. She recovered and is still living. When 
under the influence of this drug the natives also often reach the stage of perfect frenzy, at 
which times they shout, gesticulate, dance and prophesy 

In closing his remarks on the flora and fauna of the region the writer 
wishes to add that most of the animals, birds and plants mentioned above are 
represented by fragments in the debris of the cliff houses and village ruins of 
the region, or by pictographs of that race found chiseled along the canyon 
walls. 

HUMAN HABITATION. 

When the white man came to the region he found the Navajo in possession, 
as ho la to-day; but before the coming of the Navajo another race made it 
their abode for a very long period of time. This race was the cliff- and village- 
house people. Their rums dot the countiy. Below is a description of same in 
the order as examined by the writer. 



Moenkopi canyon, looking east from the Kiva at the Indian village of Moenkopi. It 
shows the country over which Farfan, Ovate and Espejo traveled m coming to Moenkopi from 
Oraibi and Awatobi. 
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Ruins from Tuba to Marsh Pass, 

Many ruins dot the valley between the entering of the Tokas Jay wash 
below Red lake and Marsh pass, but time would not permit the examining of 
most of them. Those visited are here given. 

Some years ago some one started a trader^s store up against a mesa on the 
west side of the Tokas Jay some miles south of the present Red lake trading 
post. The walls of the abandoned store still watch over the site. Some 
distance above (north) this store on an adobe flat, which is now trenched by 
washes, are parts of walls of an ancient village. Much pottery shards dot the 
site. From general appearance the village was rather large. 

There are prehistoric burials about Red lake. Traders there told the writer 
that many skeletons and much beautiful pottery had been found in that 
vicinity. The country there is a sand-dune region and the former burials are 



SK CTi^ptulCi. 

A cave-cliff house northwest of Kayenta. 


uncovered by the wind. The writer saw much of the recovered pottery, but 
his short research period there failed to disclose the village or villages which 
are undoubtedly there and from which the burials were made. 

In the vicinity of Cow springs there are several ruins. On a sand ridge over 
which the road crosses, about a mile east of the springs, there are the remains 
of a large ruin now leveled, and represented only by grinding slabs and the 
broken pottery which cover the whole hillside. Judging from the abundance of 
the broken pieces, at least 500 people must have occupied the village. Leaving 
these springs, village mounds were then passed one after another. One of the 
ruins, situated westward from the road on a prpmontory on the edge of the 
plateau, still has high walls standing. Another small ruin was passed near the 
road about half way between Cow springs and the sand hills. It appeared to 
be the remains of a small pueblo. Another lies about a quarter of a mile west 
of the road, across a mud flat that becomes a shallow lake in the rainy 
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season* This ruin centers about a rocky hill, which has a basin area to the 
northward and to the northwest as well as to the east, a wash entering these 
flats from the west-northwest. On the rock knoll are rock walls of former 
houses still standing. They were built in rectangular form in a north-south 
direction. The ground plan of quite a number of rooms can be made out. 
About this knoll in the flat above the water line, especially to the eastward of 
the knoll, there is evidence that there was once a very large adobe village, 
now wholly leveled. Metates and manos and a large quantity of broken pot- 
tery now mark the site. It is easy to assume that the stone- walled structure 
on the knoll was the citadel of the place, around which was clustered an ex- 
tensive village built of less durable material. The inhabitants of this village 
depended on this shallow pool and its accompanying wash for their village 
water supply and for irrigating their crops on adjacent fielck. More extended 
investigation than the wnter had time to make will probably disclose check 
dams and reservoir dams on the wash mentioned, placed to inclose a perma- 
nent water supply, as in many cases which will be cited later. If the water 
could be impounded that descends from the mesas to the northwestward 
through this wash, and the same held for use as needed, a large village and a 
considerable area of land could no doubt be irrigated and furnished water as 
needed. In August, 1919, the writer, in company with Mr. C. Calville, came 
from Tuba to Marsh pass in an auto. Clouds hung off to the northwestward 
over the mesas, but it had not rained in the valley. Coming to this flat, in the 
outwash area from this wash, we found the water four feet deep, a mile wide 
and four or five miles in length, with a rapid current flowing toward the 
south. As a result they had to go to the hills to the eastward to get around 
this flood. Could this water have been impounded, as the village people no 
doubt impounded it, it would have lasted a long time for village use and neces- 
sary irrigation. It is also quite likely that those ancient people’s fields were in 
the flats mentioned, which, that the check dams and reservoirs are obliterated, 
are now flooded after every rain. 

The Marsh Pass Rums. 

The next rum seen was m the vicinity of Cedar ridge. From this to rum A, 
near Marsh pass, twenty-six rums were observed. They were situated mostly 
along the northeastern side of the valley, along the rock slopes toward Black 
mesa, on the first rises of land toward that mesa, or on hummocks of sand- 
stone at the east edge of the valley. Some also were perched on adobe flats, 
some on bare rock. They were all observed to be much tumbled down, usu- 
ally piles of building stone, with a wall occasionally projecting. About these 
sites and on the slopes and in the valleys below them are great quantities of 
broken pottery. The writer was also advised by Indian Agent Walter Runke 
that the canyon leading to the former Marsh pass coal mine in this valley con- 
tained many similar ruins to those found in the valley. 

Ruin A. This is ‘^ruin A” of Fewkes,® Cummings,® and Kidder and Guern- 
sey.’^ The ruin stands on the west edge of a promontory northwest of the 


6. Doctor Fewkes; Navajo national monument paper: Bull. 60, Bureau of American 
Ethnology, Washington (1011), p. 10. 

6. Cummmga (1910), pp. 28, 29. 

7. Kidder and Guernsey; Archeological explorations in northeastern Arixona. Bull. 65, 
Bureau of Amencan Ethnology, Washington (1919), pp, 61, 62. 
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load, and can be seen for miles. It consists of a long building, extending 
approximately in a north-south direction. It is 30 steps long by 10^ feet 
wide, with a heavier low wall extending from it both at the north and south 
termini, as is shown in the plate. Part of the north end and all of the south 
end have fallen out and the two parallel walls have been broken through. The 
building was evidently once two stories high. Some cedar poles of the 
second-story floor are still in place. The rock of the walls was well laid in 
adobe mortar. The outer surfaces were polished, apparently having been 
polished after the wall was laid. There are slight evidences that the inside 
of the wall was plastered with adobe. Some ''sculpture’’ work on the rocks of 
the walls was also incised. About this rum there are but few pottery frag- 
ments, and, from appearance, it was never occupied as a dwelling. Remains 
of at least three large villages are on the east and south slopes of the same 



Betatakm 


promontory on which this nun is situated, all within 600 yards of it. From all 
appearance the writer must agree with Doctor Cummings that the standing 
building probably represents the "foil” or citadel of these adjacent villages. 
For further reference to this ruin the reader is referred to the references m the 
footnote above. 

Ruin B. This is "rum B” of Fewkes® and "ruin 8” of Kidder and Guern- 
sey.® It IS m a cave high up on the rock wall of the mesa to the left of the 
road as one approaches Marsh pass from the south. It stands bold to view 
over a bench across a gulch, and it, with its inclosing cave, reminds one much 
of a giant, distorted mouth with broken teeth (the crumbling house walls) 
projecting upward in an irregular line from the lower jaw. The ruin was un- 
doubtedly built there for defense on account of its protecting rock walls and 
its almost inaccessible approach. It seems to have been built after the "tower 
house,” which stands on a spur just below it (ruin B), as fragmentary rock 


8. Fewkes; loc. cit., pp. 10-12. 

0. Kidder and Guernsey; loc. cit., pp. 66-01. 
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like the polished glyph-cut rocks of that ruin are incorporated in its own 
roughly built walls. The remains of twelve rooms, a tower and two kivas 
still show. 

Below ruin B, on the floor of the creek that enters Segi canyon from the 
south, under a rock ledge of the adjacent mesa to the left of the road, are 
fragments of walls of a once small village. It is in plain view from the road, 
and while inconspicuous in comparison with the other ruins of the region, it 
shows how the peoples of that distant time utilized every possible place of 
protection the region could afford. 

Ruin C. Just below the mouth of Segi canyon, adjacent to the rock walls 
of the mesa west of Laguna canyon (creek), are low mounds of what appears 
to have been a large village in the open. The site is marked by building stone 
and broken pottery. Opposite it, in a small recess under a large outstanding 
rock, IS what was probably a granary. The recess is walled up across its front, 
with a small doorway about 18 by 20 inches still intact. 

Ruin D. As the road descends Marsh pass to the flats to the northward it 
passes over a small ruin, now mostly represented by broken fragments of 
pottery. It is not likely that more than fifty people ever lived in this village. 

In the pass between ruin A and rum C there are fifteen rums, all of small 
size. In Kinboko canyon, that ascends southwestward from rum A, there are 
three caves which seem to have been the burial places of the basket-maker 
village people, likely the first villagers who came to the region. And along the 
comb and in caves m it north of rum C m the first four miles there are five 
other rums, one of them being the famous “Sunflower cave,” from which 
twenty-five wooden “sunflowers,” two buckskin sunflowers, a carved wooden 
bird, and twenty-five varnished, cone-shaped objects were obtained. All these 
rums have been described or more or less mentioned by Kidder and Guernsey 
to whose work the reader is referred.^ 

The Rmiis in Segi Canyon, 

The rums in the Segi canyons and Segihatsosi exceed twenty-six m num- 
ber. Outside of Cliff Palace, two of these rums, Betatakm and Keetseel, are 
two of the largest cliff rums in the United States. They seem for the most 
part to have been discovered by the Wetherils, who also discovered the Mesa 
Verde ruins. Richard Wetheril visited Keetseel as early as 1894 and 1895, and 
Betatakm was discovered by John Wetheril in 1909. 

Keetseel and adjacent ruins. Keetseel is at the head’ of what is known as 
Middle canyon of the Segi group of canyons, some seventeen miles up the 
canyon from Marsh pass. Above it the canyon becomes boxed. The ruin 
18 well preserved. The rooms, including the circular kivas and rectangular 
kihus, probably exceed 150 m number. The length of the village is about 300 
feet. It IS picturesquely perched upon a bench under an overarching cliff of 
Navajo sandstone, which completely overtops it, though there is evidence 
that village rooms in the flat abutted this bench, some rooms of which still 
remain m a fairly good state of preservation. The rums also continue on 
southward from the ledge over 100 yards to the end of the curving wall that 
hoods m and backs the main ruin. A huge log, thirty-five feet in length, ex- 
tends across an open space in the building plan, and probably once supported 


1. Loc. cit., pp, 61-97. 
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a retaining wall, which has since slid down the sloping bench, leaving the 
over the gap. Another noticeable feature was that the walls of many of 
the rooms were found to be formed by twigs, limbs or poles being placed in 
upright position, over which adobe mud had been plastered. Other walls 
were made by rows of sticks interwoven with twigs, over which adobe plaster 
was daubed. Such walls are also found at Betatakin. The burned ruins in 
the Pine-river region showed that their walls had been made in this manner, 
but these are the first walls of that type seen by the writer. Another thing 
about these ruins that the writer wishes to mention is that at the base of 
the detritis in the canyon adjacent to this ruin are imbedded pottery and 
village implements, which shows that there was a rum in the vicinity before 
the valley fillings were placed there by water and wind. This village, stipu- 
lated so as to face the morning sun, must be seen to appreciate the impressive 
vastness of itself and its overtowering arch. 2 



V Keetseel. 

About Keetseel are clustered quite a group of rums, probably ten within 
a radius of five miles. Those visited by the writer are as follows- 

Ruin E (Turkey Home), This ruin is one-fourth mile around a rock cor- 
ner north of Keetseel, in a rincon corner on the same side of the canyon. Mr. 
Cuimnings^ party excavated a part of it in 1911, so a notation on the wall 
of the canyon states. Thirteen rooms and parts of two estufas show. The 
walla of the north estufa (kiva) still stands five feet high. A corn-grinding 
mortar box with metate is m place, as is also an inclosed fireplace with ashes 
in it. Its diameter is about fourteen feet. The south kiva has a front-fire 
chimney (ventilator), and a fireplace, north of which is a small, rectangular 
inclosed space one foot long by eight inches wide, inclosed in four rock slabs. 
Two poets that helped support the roof are still in position, though their tops 
have been removed. This kiva also has a metate box with metate in place. 


2 , See Fewkee, loc. cit., pp. 16, 17, for a further description of this ruin. 






Archceological Notes. 


2S3 


and a chink in the wall to place the metate when not in use. It is also a 
six-pilastered kiva. The village was very extensive. 

Ruin F. Just above an east entering wash across the canyon from ruin E is 
a small cavelike room space against the west face of the canyon walls. A ruin 
occupies the site. Part of one room remains standing. 

Ruin G. On the east side of a rock point north of the creek, about one-half 
mile east of the Keetseel creek junction with Laguna creek (Segi canyon), 
there is a cliff ruin about 140 yards in length, running along a shaly, nodually 
ledge between massive ledgps of sandstone. The rooms were excavated wholly 
or in part. Part of the walls of two rooms and one whole room still remain. 
The depths of the rooms were from five to seven feet; height, less than five 
feet. The door seen was less than two and one-half feet by two feet. 

Ruin //. About 300 yards north of rum G, on an east-and-west-running cliff 
extending eastward from the cliff along which the latter is located, there is a 
small cliff rum m a naturally worn ledge under a sandrock cap roof. The ruin 



Wickerwork adobe -plastered walls, Keetseel. 

seems to be composed of three rooms. It is high and at present inaccessible, 
as the approach to it is worn away. On a long, sloping surface leading toward 
it from the south are the pounded-in footholds on which that happy people 
clambered in the long ago. 

Ruin I. East of the next point north of the creek, east of ruin H, there are 
indications of a rum on a little knoll. Some pottery, metates, etc, show; also 
a fireplace box and part of a wall. 

Ruin J. About a half mile east of ruin I there are the remains of two very 
small ruins in the open, one on each side of a south-flowing arroyo. 

Ruin K, South of a bluff north of the Segi (Laguna) creek, at the falls, is 
a single room dug into a soft streak in the ledge. ([)nly a part of the walls 
show. The ruins here were probably more extensive, but have been removed 
by time. 
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Mwn 8*^Tke SmUow Nest Group* Possibly five places where rooms could 
b6 Imilt up high just under the cap rock, two of which now have rooms, show 
from the trail. Swallow’s nest is the largest and most conspicuous. It fills the 
bottom of a vaulted, symmetrically formed, open ca\ e. Seven rooms are more 
or less intact, some more than one stor>' Ingh The nun found to be m a 
poor state of preservation. It is the first ditr dwelling .i-' oru' a'-cends tin* 
canypn from Marsh pass. 

The other large ruin in the Segis, as noted, is Betatakin, or “High Ledges 
House.” It is situated m a canyon that leads off to the left from the main 
Segi (Laguna creek) canyon about five miles above Marsh pass. The ruin is 
about two miles up this side canyon. It is situated on a bench under a great 
arch facing the morning sun, as was Keetseel. It was 600 feet in length and 
was probably originally a much larger village than Keetseel, but has suffered 
more by the ravages of time. More than 100 rooms are probably now visible. 
At least two of these are ceremonial rooms, but, differing from the Keetseel 
kivas, they are rectangular in shape; no circular kivas were seen. Eylets were 
also seen cut in the side of the cliff, problematically for the placing of beams 
in house construction. This rum also differs from Keetseel by its having a 
“gallery” — a group of rooms upon a shelf much above the mam rum, to which 
access could only be had by a long pole ladder. This was probably the citadel 
of the village. A dripping spring is situated near the ruin and probably fur- 
nished the water for village use m that far-off time. The walls of the village 
have been partly restored and strengthened by the government. On the 
canyon walls adjacent to the southeast are drawings of a shield and a moun- 
tain sheep. In approaching this village, as with Keetseel, one is struck with 
awe, some with a sort of terror, at its stupenduous impressiveness.^ 

As a closing remark on the Segi rums "it might be added that m the long 
ago, as mentioned m another section of this article, the canyons were deeply 
cut. Then there was an aggrading of ihe canyon floors till the deposits often 
exceeded 50 feet m thickness, and this aggrading was still going on less than 
40 years ago, the region being then a ponded, laked region. Now the streams 
have again cut to bedrock m the valley fillings. In the times of the villages 
there was undoubtedly plenty of water for irrigating purposes, and there is 
still. There was also a wide valley floor on which crops could be raised, and 
still can. There is enough land m the Segi canyons to support a population of 
2,000 Hopi Indians, even as Hopis live to-day ** 

Kayenta Ruins, 

Ruins at Black rock. Black rock is a black volcanic rock point situated 
about three miles a little north of east of the Marsh Pass school. No ruins 
were built against the perpendicular walls of this rock, the walls exceeding 300 
feet in height, the cliff people, no doubt, being afraid of falling rocks. But 
there are two sites of rums m the vicinity, one m the flat to the west of it and 
one on the southeast slope of the south expanding part of the rock itself. Both 
of these villages were built of basaltic rock, plastered in with adobe mud. 


8. See Fewkea, loc cit , pp. 12-16. Also James, George Whorton; Arizona the Wonder- 
land, pp. 68-80, for descnptions of this remarkable ruin. 

* 4. For a more complete account of the rums of the Segi canyons the reader is referred to 
Doctor Fewkea' work, cited above 



The ruin on the southeast slope 6i the roek was quite large, as the heaps ct 
rocks now show. Some foundation walls are still in place, but the buildings 
are all leveled. Probably 150 people lived in the place at one time. The site 
is much frequented by arrowhead hunters, more arrowheads being found there 
than about any other village ruin in the region. 

The ruin in the flat west of the rock, coming within fifty feet of it, is noW 
also leveled by the action of time. Besides the main ruin there Were several 
detached buildings. Part of a circular room shows in foundation, probably a 
kiva. A large mound also shows, which is evidently the remains of a mal paU 
(basaltic rock) erected building. This ruin covers a space 400 yards long by 
probably 100 yards wide, its longer dimensions being in a north-and-south 
direction, but does not show a compact form of village, as is the usual style 
of that far-off time. Probably 100 people lived m this village. Much broken 
pottery and many metates and manos have been found on the site; also the 
writer found in the kiva debris the finest specimen of an Indian axe he has 
yet seen. 

No. 10. (Nos 1 to 9 are the rums at Tuba, formerly described.) This 
ruin is on what is known as Moqui rock, an irregularly shaped sandrock butte 
just north of Laguna (Kayenta) creek, just west of the dam and reservoir 
system of the United States reclamation S 3 ^stem, three miles west of Kayenta 
post office and the Marsh Pass Indian school On it are the remains of a 
considerable rum that was built, at least m part, of stone. On top of the 
butte are the remains of stone walls; also a sinus in the rock face, sloping 
southwestward, exhibits the remains of a wall crossing it; and southeast of 
the butte, in the flat, there was once a large village. Though bare of every- 
thing but scattered rocks and occasional foundation-rock walls, the top of 
the butte is still covered with pottery shards, notwithstanding the ever sweep 
of the southwest winds, which have removed the last vestige of the mortar 
and adobe that contributed to the make-up of the walls of the village of 
this long-forgotten people. The area of the top of this rock available for 
building purposes is between one-eighth and ono-fourth acres, and the plan 
of the village, now extant, shows that every bit of it was utilized. Tho site 
was superb.. On the east and north the walls of the rock are seventy-five 
feet in vertical height and are almost perpendicular. The other face of the 
butte slopes southeast to the very water of Laguna creek and to the flats 
which then occupied the space where Laguna creek now runs. This made the 
rock easy of access from this side, but the village, from the lines of walls 
still in extant, shows that it was protected on this side by strong walls. For 
protection, therefore, the village was well located; also located handy to 
water and close to adjacent valley lands that were suitable for irrigation 
farming. When Laguna creek did not exist there were lakes in the vicinity, 
also the giant spring which now forms the hole in Laguna creek 500 yards 
below Moqui rock, now known as Kayenta (Tyende). From the size of the 
village on the rock and the site adjacent in the valley, between 5(X) and 1,000 
people must have lived here at one time. In addition, the arrangement of 
the villages about this rock in the adjacent flats (see plate 4) indicate that 
it was the citadel or fort of the community, to which the villagers in the vi- 
cinity could rush when attacked by the more savage hordes. Within a radius 
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of three miles of this rock there are the remains of fifty-nine known villages. 
This bears out the conclusion that this rock, as a hub, was the central fort 
of this section. 

No, 11. In the valley of Laguna creek about due north of the boarding 
school, in a little flat between the rock walls to the southward and the creek, 
there is quite an area covered with pottery shards and occasional ridges of 
what probably was once adobe walls or house foundation outlines. Some 
walls show in foundation. The village was large, and probably had 500 in- 
habitants. In appearance it looks like it might have been as large as the 
present village of Jamez, N, Mex, It occupied a good site, though exposed in 
the open. The people who lived there were not afraid of enemies or they 
would not have built such an exposed village, unless they fled to Moqui rock 
or village No. 21 when attacked. Up to thirty-five years ago Laguna creek 
did not exist, as we have seen, and had not for many ages; also it had not 
occupied its present valley north of Comb ridge north of Kayenta for a 
longer period, as the adobe fill is seventy-five feet thick throughout this region. 
In the long ago when this village flourished the valley was no doubt flat 
floored and streamless At that time a lagoon was formed southwest of the 
village between it and the V-shaped walls of Comb ridge adjacent, the village 
probably helping itself as a dam in impounding the water. This ponded area 
also extended eastward south of the village for quite a distance, and is a 
collecting basin for water even in our own time. Farm land was also found 
in the flat valley adjacent. 

No. 12. An ancient rum once occupied the top of a promotory c'apping 
the sandrock ridge between the school and Laguna cteek, though every particle 
of the village and its pottery has been removed by the contending elements. 
The evidence that the village once occupied the site is that pottery shards 
surround the point in the talus debris on all sides. Possibly the village ex- 
tended to the base of the promontory also. There are no criteria to indicate 
the size of this village. The site is fairly well suited for protection from 
enemies. 

No. 13. Pottery fragments of a small village were found in the open flat 
about one and one-fourth miles southwest of Porras dikes, about one-fourth 
mile north of Laguna creek. The pottery covers a circular area. Unless 
much of it has been removed by wind and water, it was a very small village, 
containing less than 100 souls. No trach of walls could be found, only the 
mound and the shards. It was wholly unprotected from an enemy. No doubt 
they farmed the adjacent flats. The writer found Navajos planting corn in the 
mouth of a dry wash near there this last year. Their w^ater supply was 
furnished by springs in the adjacent Navajo sandstone bluffs about a half a 
mile distant to the northward. There is a fine dripping spring there now. 

No. H. This is a rum on the top of a flat, rocky promontory one-half 
mile northeast of ruin 10 (Moqui rock). A gulch and Laguna creek separates 
the two ruins. No walls remain; only broken pottery marks the site. It was 
close to Laguna creek and also to the flats east of the rock-bound mesa on 
which it is situated. A rock promontory abutted the village at the north- 
west, on which there was probably a watchtower. The village was fairly well 
located for defense. Its size cannot now be determined. 
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No, 16a, This village topped a gentle ridge just west of the flat through 
which Three Mile wash runs, about a mile south of Moqui rock. The ruin 
is 300 yards long from east to west and of good width, though the original 
width could not be determined in the time the writer had to examine it, as it 
would require considerable digging to determine the limits of the village. 
Judging from the adobe heaps anchthe pottery fragments, the village must have 
surrounded a plaza with an opening to the east. Also, east of what one would 
naturally suppose to be the eastern limit of the village, judging from the earth 
piles, there appears to be the remains of a graveyard. The pottery found 
here seems to be less broken and never to have been used over a fire. The 
village seems to have been about as big as the present village of Jamez, 
N. Mex., and probably contained 400 inhabitants at its flourishing time. Situ- 
ated on the slight rise above the common flat, it certainly was not located in 
such a site for defense. Otherwise it was admirably located. Three Mile 
wash m its lower, incised course did not exist thirty years ago. Up to that 
time the water of the wash gathered in what was termed a pool in the flat 
about east of the site of this ruin, and no doubt did the same in the long 
ago. This furnished both water for village use and for irrigating purposes. 
Something like 500 acres adjacent could then have been irrigated. 

No. 16b. This ruin is about one-fourth mile east of north from ruin 15a. 
Its exact size and shape could not be determined, as it is partly covered with 
dune sand. Judging from its broken pottery, it was as large as ruin 15a. It 
was defenseless, but like its sister village, there was an abundance of water, 
also a large agricultural area adjacent to it. 

No. 16c. (See plate 4 for plan of this village.) This village is situated on 
a rocky promontory about one-fourth mile northwest of ruin 15b a^jd about 
due north of 15a. Its foundation walls were of rock. The mam village was in 
rectangular form, 100 feet in length by 35 feet in width, extending m an east- 
and-west direction. It was divided into two sections, both extending in an 
east-and-west direction. The north section was 10 feet wide and was com- 
posed of rooms. The south section was 25 feet wide and seems to have been a 
plaza, probably surrounded by rooms. It is considerably lower in the center 
than on the margins. East of this mam niin, and probably forming a part of 
it, are the remains of a triangular set of ruins, in the center of which is a 
circular depression, which w’as most likely a kiva. The whole rum covers the 
entire top of the promontory, and owes its shape to the contour of same. The 
promontory is 25 feet high and was evidently chosen for a village site for de- 
fense. Its village was probably the watchtower village for 15a and 15b and 
village 62, which will be described later. Its foundation was of stone, as 
indicated. The rest was evidently of adobe, which has been removed by the 
winds, as there is no stone left in the room space. The cross walls also seem 
to have been of adobe, as no trace of them is left. East of the rectangular 
structure is a rather large sink, which is probably the site of a kiva, as pre- 
viously noted. 

No. 16. Just around a point of a cliff across an arroyo one-half mile south- 
west of Porras dikes there is an arched-over cavern cliff from which a spring 
issues. Just east of the spring the huge Navajo sandstone cliff has broken off 
in giant blocks, which have simply fallen so as to remain as perpendicular 
monolithic blocks in front of the cliff's face. The place when these great 
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blocks still formed a part of the cliff would have made an excellent location 
for a cliff house or a cliff palace. We dug at the base of the fallen blocks to 
see if we could find emy trace of such ruins. Our labors favored us, for we 
found «wshes, charcoal, calcined rocks, and an Indian axe. Though this was not 
conclusive evidence that a cave ruin occupied the site, the writer is led to be- 
lieve that such did, and that the caving off of the giant blocks likely drove 
the inhabitants from their secluded home. Certainly before the cleaving of 
the rock face it was an ideal place for a cliff house. 

No. 17. Taking the road from Kayenta to Ship rock, past Church rock to 
within two miles of the eastern boundary of the Western Navajo reservation, 
one comes to a stone house by a spring which emerges from the north wall 
of the mesa that faces Tyende (Laguna) valley here. Also near the house to 
the southwestward there are two wells. The house has the honor of having 
been built and completed by a Navajo, the only house, so far as the writer 
can learn, that a Navajo ever built to completion for his own use in the 
Navajo country proper. It also has the honor of having its mistress buried in 
it. When the “flu” struck the place the lady of the house died just north of 
the rather pretentious fireplace, and the simple aborigines, being afraid of the 
dead, refused to touch her dead body, but instead they earned dirt and heaped 
it up over the body where she lay. They then broke the shovel and fled in such 
haste that they failed to shut the door to the house. Eleven days later, when 
the writer arrived on the scene, they begged him to shut the door, as ^Vhite 
man no fraid of chindes” (devils, or dead spirits). So he shut the door and 
fastened it for them. But as to the ruin the writer intended to describe* Near 
this springy place there was once a large village, only pottery shards now 
marking the spot. The writer also found a stone axe there. The place was 
well chosen. The springs furnished plenty of water, and to the northward ad- 
jacent there were rich farm lands, now too dry for farming for the most part, 
on account of Tyende creek having recut its channel so that the drainage now 
carries the water all out of the country. From the citeria at hand the size of 
this village and the probable number of its inhabitants could not be de- 
termined. 

No. 18a. On the west side of a wagon road leading from the school to 
Black mesa, about a mile to the south of the school, indications of ruins super- 
covered with shifting adobe sand were observed. Fragments of much ancient 
pottery and indications of stone foundations are being exposed by wind action. 
About 400 yards further north along the same road pottery shards show m 
abundance; also what appears to be the rocks of foundation walls of a village 
are exposed for a considerable distance where the drifted sand has been 
shifted so as to leave the ancient adobe plain bare. There is not enough ex- 
posed in the two exposures to give any idea of the size or shape of this village, 
or whether or not it is the remains of two ancient villages; neither can the 
possible number of its inhabitants be conjectured. The site is wholly exposed 
so far as defense is concerned, but was admirably placed just west of a wide flat 
which was basined enough to hold water at its north terminus before the side 
streams of the valley cut out to the master stream and drained the flats. Old 
maps of this region show a pool at this place. The flats adjacent to this vil- 
lage still sh6w the black loam which was accumulated during a not-far-distant 
ponded stage. 
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No, 18b, On the east side of the same road on which No. 18a is situated^ 
and about one-fourth mile north of that rum, are the remains of a ruin show- 
ing potsherds and some accumulated rocks, which probably mark foundations 
of buildings. It is situated on a slight rocky rise just west of the north ter- 
minus of the pocket flat on which No. 18a is situated, as mentioned. The 
terminal end of the flat shows evidence of even recent ponding. There also 
seems to be indications that a spring issued from the rock ledge on the margin 
of this pond m the long ago. The rum site is covered with shifting earth at 
the west, so that its approximate size could not be ascertained. It was wholly 
defenseless so far as the site was concerned. 

No. 19. In a little sand flat between two sandrock butte teeth of Comb 
ridge, about a mile northwest of Kayenta, considerable pottery was discovered 
m a fragmentary state, intermingled with shifting sand. It apparently was a 
small village site, probably the home of a* single family One piece of the 
pottery was yellowish, and was evidently made from material taken from a 
yellow bluff near by. So far as present water supply indicates, the site was 
poorly chosen. 

No. 20. This is a walled-up cave on the west side of a high butte of sand- 
rock of Comb ridge, about a half mile northwest of Kayenta (Marsh Pass) 



Cave, ruin 20. 
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boaxdiag school. It is situated high up on the cliff’s side and was well chosen 
for protection. A large water hole also exists between this butte and the next 
butte, 500 yards distant to the northwestward. Wood also is near at hand, as 
were the valley farm lands. The smoked walls show that it was used as a 
dwelling. A doll just like the kachina dolls used in the bean dance at Oraibi 
and Moenkopi was recently found in this cave. It was of wood, the siae of a 
common doll, and painted. My helper, Mr. C. Taptuka, an Oraibi Indian, 
readily identified the doll and its use. This, as in other cases which will be 
mentioned later, seems to show that the Hopis occupied this region and these 
rums are those left by that race; not by a Horn clan, or a Flute clan of that 
race, but by the Hopis m general. 

Just south of this cave, at a slightly lower level on the same rock face, is 
the point remains of another cave, which has now been mostly removed by 
erosion. Its smoked walls attest its having been used by man. 



Pictographs on the cliff above rum 21 

No. 21, (On Man’s Head Point.) This ruin is situated on a limestone 
shelf along the east face of a high cliff about one-fourth mile nearly due 
north of the Marsh Pass boarding school. The cliff is nearly perpendicular. 
Notwithstanding, part of the buildings at least were not built exactly 
against it. The cliff offered but little protection from the weather except 
the westerly storms, but it admirably protected the place from an enemy 
from the north and west, as it is unscalable and rises 300 feet above the 
village site. Moreover, the shelf on which the village is situated is 250 feet 
above the plain (valley of Laguna creek) to the northeastward. The ascent 
to it was made only over the long slope of the southwardly dipping lime- 
stone, where an enemy would certainly have met determined resistance as he 
was scaling the 25-degree sloping rocks. The place was evidently chosen for 
protection. The water supply was obtained from what is now Lagima creek 
valley, near by, most likely from the lagoon mentioned under ruin 11, which 
is in the flat not 400 yards distant. The lagoon there spreads out eastward 
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smd southward from where the above-mentioned limerock meets the massive 
Navajo sandstone, where it dips beneath the level of the plain about 450 
yards from ruin 11. The farm lands also were evidently those in the flat in 
the vicinity of village 11. It seems to be evident that the people who 
occupied those two villages were one and the same. They occupied the 
lower village in times of peace and the chff village in troubled times. So 
far as No. 21 could be determined from surface appearances, eight rooms 
still remain in the ground plan; also part of another detached stone wail. 
(See plate 4 for plan of this village.) The walls of a circular kiva also show 
plainly. The size of the village, however, cannot now be determined, as all 
of it except that next to the stone wall of the cliff has been wholly re- 
moved by wind and water. The writer would judge that at least 1(X) people 
lived in this village, though the ruins, as now show, would probably not 
house more than 42. 

The cliff has many pictographs pecked on it. On the wall against which 
the village was built are twenty-eight drawings of mountain sheep, two 
chindes (devils), one set of concentric circles, and one uncoiling circle. Back 
of the benched area, marked 6 and 7 on the plan of these ruins, there are 
also many more drawings — coiled lightning, mountain sheep, etc. Also, fac- 
ing this rock on the northeast, at a lower level than the shelf on which rum 
No. 21 is situated, are indications that a village was once placed there, but 
now wholly obliterated. Pieces of broken pottery are found all the way 
down the long talus slope from the perpendicular face of the cliff to the 
valley below. The face also has pictographs of mountain sheep on it. 

No.eiVa. This is a small rum nestled among the projecting rocks of Comb 
ridge, across the creek from Nos. 11 and 21. Some of the walls still show. 

Nos. 22a~f. In a little nook on the opposite (south) side of Laguna creek 
from rums Nos. 13 and 16, to the northwest of a high chff, there are the 
remains of six ruins built out m the flat, now being covered vath shifting 
sand. There were probably other villages there, which are now covered with 
sand or have been removed by the creek’s cutting through the flat in recent 
years. There is now no indication that there was water in the vicinity of 
these villages m that long ago. Laguna creek being cut since 1881. There 
is not a spring or a seep near them now. About a mile to the northward, 
however, there are now live springs, and there are indications that they were 
more extensive in the long ago than now. Moreover, as there was no 
drainage for the valley then, the creek channel being of recent date, as we 
have seen, the drainage of quite a country to the northward must have 
settled in pools and served as a permanent water supply and also uded for 
irrigation. At that time rums Nos. 13 and 16 were not separated from these 
ruins by the sixty-fobt-deep Laguna canyon as now. These villages seem to 
have been placed in these locations northeast of the above-mentioned cliff 
simply to be out of the wind. They seem, furthermore, to be wholly un- 
protected from attacks except in their horseshoe structure and thick walls. 
There were surely but few enemies in the region when they were built or 
they would not have been built in the open as they were and of the dimen- 
sions and size some of them appear to hav’e been. Below is a description of 
each in detail. 
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No. 22a. This village is straight in line with Chistla butte and El Capitan, 
near the sandstone cliff south of Laguna creek, and between it and the creek. 
It is built along a north-and-south axis. Thirty paces of the west wall show 
in part. Ht was built of stone, both lime and sand rock being used. The 
width of the village was apparently seventeen paces. (See plate 4 for plan 
of this village so far as now shows.) The village is now covered with shifting 
sand. There is much broken pottery; also two sandstone slabs used ae arrow 
straighteners were seen. The village probably contained 100 souls. Indica- 
tions seem to show that it was not long occupied, as the potsherds are sparse 
compared with what surrounds many other rums. 

No. 22b. This village is about one-half of a quarter of a mile to the west of 
No. 22a. The remains arc scant. A little wall shows. This and a few pieces 
of pottery mark the site. It apparently was the home of a single family. 

No. 22c. Pottery pieces indicate that there was a village about one-fourth 
of a quarter of a mile northwest of 22b, which is here designated as above. 
There are no walls in sight. The ruin was near the jutting northeast corner of 
the east-and-west wall of the rock promontory where it turns in a short curve 
to the southeast to make the curve m its contour which incloses the area 
where the villages (22 a-f) in the main are located. The village seems to 
have been small. 

No. 22 d. About 500 yards northeast of No 22a there is quite an accumu- 
lation of pottery on a little ridge. No walls show. This Village, judging from 
the pottery fragments, was also small, probably having only about fifty in- 
habitants. 

No. 22e. About 300 yards due east of 22d is an extensive village site, with 
much pottery and slab-buildmg rock flanking the dune which htis now blown 
over the site. This village appeals to have been long inhabited, and probably 
contained between 100 and 200 people, . 

No. 22 j. Around a point of the cliff about one-half mile east of No. 22e ar^ 
signs of a village, rock flags, pottery, metates, etc., showing on the surface. 
Most of the rum has been removed by the encroaching creek canyon. 

Note. — Upon the south sloping fare of the cliff southwest %if No 22a several metates were 
found, but no pottery These probably represent a burial place where several women were 
buried. Also about one-half mile due south of No 22 f, m an extinct crater, several metates 
and a few fragments of pottery were found. This also probably represents a gra\e One of 
the metates was made of “crenulated" dolniite limestone, and resembles some ancient fresco in 
“scalloped” figures. It was worn entirely through and had one side gone 

No. 23. About four miles north of the Bradley store (Chilchmbito, or Bitter 
Weed Water), on the western route from Chilchmbito to Kayenta, a ruin was 
seen on the south front of a rocky bench which faced an east-and-west draw. 
We were on our way home from burying Mr. Bradley, who had been found 
dead in his cabin at the store, so had no chance to examine the ruin. Mr. John 
Wetheril, who was with the party, advised the writer that the nearest water to 
the site was about a mile distant to the westward. ‘^Just a nice distance,’^ he 
remarked, ^Tor the Indian women to carry the water.’^ The village was large, 
judging from the abundance of the pottery fragments. There were also frag- 
ments of grinding stones in sight in a greater quantity than is now usually seen 
about such dilapidated ruins. The ruin is very old, though some of the mound 
still exists. Built on the south front of the low bench, the site could not have 
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been chosen for defense. The farm lands of this village were evidently in the 
valley to the southwestward toward Black mesa,’' and unless there were other 
villages in the vicinity there was sufficient land for dry farming near at hand 
to amply supply the pueblo with food even now, as the villagers then lived. 
The Navajos have quite extensive fields for dry farming in the vicinity now, 
where they raise considerable corn. 

No. 24. (See plan on plate 4.) This village is about one-half mile south- 
west of the Marsh Pass school. It is situated on the very top of a low bench, 
built in a northeast-southwest direction, with the opening to the northeast. 
The west and southwest walls show very plainly in piles of rock debris. The 
rest of the walls are hardly discernible. A plaza is represented by a low de- 
pression between the walls. The site is not exposed to wash. The west and 
southwest walls facing the winds are built of rock; the other walls seem to 
have been built of adobe for the most part. The pottery is scarce and mostly 
of the black-and-white type and of geometrical designs; only one red-striped 
piece was obtained. As the village seems to have fallen in ruins and every 
part of it still remaining on the site, it would probably be a good site to exca- 
vate. From the appearance as it now shows, surrounded by shifting sand, it 
does not seem to have been long occupied; at least the scarcity of potsherds 
would so indicate. Its debris is about three feet deep. It is almost circular in 
shape, with a circumference of seventy-eight paces and a diameter of about 
twenty-eight paces. It probably contained 100 souls. 

No. 25. This village is fifty-six paces due north of No. 24, on the west side 
of the same bench. It is apparently older than No. 24 and was occupied a 
much longer time, as fragments of pottery are scattered a considerable dis- 
tance around it. The pottery is of the same make as of No. 24, and it would 
appear that the same people occupied the two villages, No 25 likely being 
abandoned when No. 24 was built. The villages were of about the same size. 
No. 25 was apparently open to the southwest or south, judging from the pile 
of debris. The ring mound of the old rooms is about sixty paces in circum- 
ference. No walls show and no red pottery was found on or near the site. 

This village, with No. 24, was built on a raised bench, as mentioned, which 
would have afforded them some protection. They opened toward each other, 
which, if they were occupied simultaneously and they were friendly with each 
other, would also have furnished some protection. To the southeast of these 
were extensive flats where com could be raised, and in the years ago there was 
a pool in that vicinity that could have afforded water for irrigation. Besides, 
the washes from Black mesa then had no outlet as now, so that their accumu- 
lated waters could be used for irrigation. The pool has been drained by 
canyon cutting since the coming of the white man. They also could obtain 
water for the villages from the springs along the bluff at Kayenta and the 
Marsh Pass school, the same as is now us6d by the school and teachers. Also, 
all along the bluff from the vicinity of the stockman’s residence to quite a dis- 
tance east of the school there are seeps and springs from which those far-off 
people likely irrigated quite a considerable area of land in the valley flats now 
occupied by the city of Kayenta and the Indian school. 

No. 26a. (See plan on plate 4.) This village is nearly half a mile nearly due 
south of village No. 24. It was of large dimensions. Its west and southwest 
outer walls were of stone. The other walls were probably of adobe. A plan of 
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the village can now be traced. It was in a somewhat parallelogram to i^ec- 
tangular in shape, with the north end apparently open, the village being built 
mainly on an almost north-and-south axis. The east limb of the wall was 
twelve paces in length, as now shows; the west wall fifty-four paces. The 
closed end of the village was extended outward somewhat toward a circle 
segment and is forty-six paces in length in outer wall. The east and west sides 
of this village cannot now be traced farther than stated above, but scattered 
potsherds indicate that the village extended quite a distance eastward and also 
northward, but was of adobe construction, which has crumbled and been blown 
away by the winds. It probably contained 100 inhabitants when at its zenith. 
It was built in the open flat and had no protection except its own walls. There 
was no water within half a mile of it for domestic use, the springs at Kayenta 
being the nearest. About a half mile to the southwestward there are signs 
that there was once a pool, a black loamy spot now covering the site. There 
was also the pool of water to the eastward, mentioned with villages Nos. 18a 
and 18b, and also the extensive flats, also mentioned with the descriptions of 
those villages, which they likely farmed. There was also lands to the west- 
ward between it and villages No. 15a, 15b and 15c, which were also probably 
farmed. 

No, 26b, (See plan on plate 4.) This village is also in the flat about a 
quarter of a mile nearly due north of No. 26a. It is withopt any natural pro- 
tection and probably used the same farm lands and fields as that village. This 
village was rectangular in shape with east face open. The west outer wall was 
of rock. There seems also to have been three large rooms constructed wholly 
of rock, each now making considerable of a mound. The mound marked X 
within the rum about the middle line of the north wall (see plan) was prob- 
ably a kiva. That the village had square corners is only conjectural. The 
rocks of this village and of No. 26a had to be carried about a half mile. This 
village was apparently more compactly built than 26a, and also had the three 
solid stone rooms mentioned. It probably never contained over 100 inhabit- 
ants and likely not half that number. 

No, 27, Just back of the little ridge about a quarter of a mile southeast of 
the school is quite a collection of broken pottery exposed in a ravine, which 
probably marks the site of a small village, which is all but obhterated. 

No, About due east of the school, about half of a quarter of a mile 

distant, on top of a little point in the flat, are considerable potsherds and other 
indications that quite a village once occupied the site. The little mound 
that shows is probably the remains of the village debris. 

No, 28. About a mile southwest of ruin No. 26a, on a little elevated spot 
of land, there is quite a bit of pottery, also the outline of the west wall of a 
village, extending a distance of fourteen paces. This village was never ex- 
tensive and was not inhabited for any length of lime, judging from the 
scarcity of pottery fragments. Probably twenty-five people lived in it. Near 
it to the southwestward is a square of two and one-half feet to the side, in- 
closed in rochs set on end. 

No. 29. This ruin is on the eastern point of a low mesa about’ one-half 
mile south#eit of No. 28. Parts of the walls of two rooms on the eastern 
front of the meim etill are intact. They are of stone. The village, however. 
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was of adobe construction and was large. On account of the shifting sand, 
which has covered the debris from a depth of from one to five feet, its exact 
size cannot be ascertained. The pottery shows for a distance of 400 yards 
in a southwest-northeast direction and also in cross section more than 100 
paces. The pottery, where the wind has blown the sand off, shows m large 
quantities and indicates that the village was large and that it was occupied 
for a long period of time. Judging from the size, if the whole area was oc- 
cupied simultaneously at least 600 people must have inhabited it. Its east 
wall, which stood on the east brink of the mesa, was undoubtedly of stone, as 
the few remaining walls indicate; stone was also plentiful on this point in 
scattered form. The rest of the walls were of adobe. A peculiar thing in 
the outskirts of this village to the northward was noticed Where the wind 
had whipped the sand away little isolated mounds of rock were exposed, 
about which there was much broken pottfery. The writer takes it that these 
were graves of women and that the culinary ware of each lady was broken on 
her grave, as most of the rock fragments were of broken grinding stones and 
other kitchen ware, including a great amount of broken pottery. This village, 
like No. 28, and also like No. 30, which will be described later, was wholly 
unprotected so far as its location was concerned. As to the farm lands of the 
village, it undoubtedly used the flats to the eastward, the same as villages Noe. 
24, 25, 26, 27 and 28. Their nearest water was either m the foot of Black 
mesa or at Kayenta, and possibly pools on the flats which are now dry. A 
stream bed (dry wash) comes out from the mesa about two miles distant to 
the southward, where now in wet weather the water spreads out over a large 
area and sinks. In the time of this village it is likely that the water of this 
wash was kept more confined by damming, and by it a supply of water was 
maintained. Several dry potholes are seen in the vicinity, which also likely 
contained water then. A peculiarly painted pottery was found at this village. 
The painted part was in slightly raised relief, and was also peculiar from any 
other the writer has seen. The characters used were different. The writer 
also found one piece of pottery of the corrugated type, that had a raised re- 
lief near the upper nm that was intended to represent the common snail of the 
country. Fragments of metates and manos were also common. 

No. 30. This village is about one-half mile southeast of No. 29, on a slight 
elevation of land which is now overcapped with shifting sand. The delinea- 
tions of the ruin could not be made out, but, judging from the scattered pots- 
herds, it must have been several hundred paces m diameter. There is some 
stone on the site which was carried from the vicinity of No. 29, but the walls 
m general must have been of adobe. Judging from the pottery fragments, at 
least 100 people lived in this village and must have occupied it for a con- 
siderable number of years. 

About 300 yards east of the ruin the writer found a grave, which seemed 
to be that of a woman, as it contained the fragments of a large storage jar, a 
pair of manos and a metate. 

About one-quarter mile nearly north of this village, out in an adobe flat, 
a small mound of rock sixteen feet in length by six broad was observed, about 
which there was some broken pottery, also some scattered rock. The writer 
judged that thfis was either a grave or the remains of a single-roomed stone 
house. If a grave it must have been that of some dignitary. 
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No. 30^. This is a village out m the flat east of the arroyo west of which 
Noe. 29 and 30 are situated. It is also about a half a mile northeast of vil- 
lages Nos. 61a, 61b and 61c. It was a small village, probably never containing 
more than twenty-five people. It was circular and was built of adobe. Its 
people depended on the water of the same arroyo as Nos. 29 and 30, using the 
same tQ irrigate the adjacent flats. The site is now a broken-pottery-covered 
mound. 

Nos. 31 to 34- These villages are just to the west of Laguna creek, over the 
rocks of Comb ridge northwest of the school, and are all perched on a sand 
ridge. All were without defense of any kind except their own walls. A part 
of the walls at least w’ere of stone, the stone being carried at least a quarter of 
a mile from the mesa walls to the westward. The villages are on the north 
side of the gorge, where the creek cuts through Comb ridge on its northern 
swing east of Moqiii rock, the rocK walls inclosing the narrow valley being 
high on either side. Why the villages should have been perched on this 
wind-swept, sandy ridge instead of on the neighboring adobe flats, which are 
protected from the wind, is a puzzle. At the time of their occupation the 
uncrossable sixty-foot-deep canyon of Laguna creek, which faces them on 
the east, and its side canyons did not then exist. It would seem that since 
their abandonment the stream flowed for a long time at a level much higher 
than now, the old bench flood plain being of adobe instead of sand. The 
farm lands of these people must have been in the vicimty^of Kayenta and 
also in the flats where the present creek flows, also to the northwestward near 
ruin 35, which will be given later. At the present time there are no springs 
in the vicinity, and as the creek did not flow there then, it is quite a quandary 
where they got their water for village use. Probably they had dams m the 
flat east of the sand ridge to the mesa to the southward of the present creek 
channel, where water was impounded. 

Below are notes on each respective village. 

No. 31. This nun, as now shows, was small. There are some pottery 
fragments and a few rocks. Nothing is now in place. From the ruin as can 
now be seen, it never contained more than twenty -five people. Near this 
ruin was found an altar. It was m rectangular shape, inclosed in stone slab^ 
set endwise in the ground, and apparently had been formerly inclosed with a 
capping lid. In it were broken pottery, flint chips, and the like. It might 
have been a child’s grave over which these things had been placed. No bones 
were found in it, which seems to indicate that it was an altar instead of a 
grave. 

No. 32. This village is 401 yards north of No. 31. It is situated on a little 
eminence of sand (or probably time has removed the surrounding original 
surface of the region till the peak protected by the rock of the village is all 
that is left of the former plain). It was built partly of stone. The original 
foundation walls of some of the rooms, especially on the southwestern edge of 
the village, are still in place. The southwest room is now quite a rock mound. 
The remains, as now exposed, are 32 paces in a southwest-northeast line and 
sixty-one paces in a northwest-southeast direction, as shown by the pottery 
fragments and walls. There is much broken pottery; also an altar near it, like 
that described under No. 31. There also seems to have been a large stone 
building about 100 yards to the eastward of the village. 
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No, S3. Across a 50-foot-deep ravine, about 400 yards north of No. 32, are 
the remains of what was once a stone village, built on a sand point of land. 
The main mound here is now in a northeast-southwest direction, and, as it 
now remains, is only about two rods long. About two rods east of this 
mound is a foundation wall in a nearly east-and-west direction still in place. 
Either it was a smaller village than No. 32 or most of it has been removed 
by erosion. Probably no more than twenty-five people ever lived in it. The 
scantiness of pottery fragments also indicates that it was not occupied long. 
A large pestle was found here, one of the largest the writer has seen; but, 
unluckily, some unknowing Navajo had mutilated it by chipping. 

No. 34 . This village is about a half a mile a little east of north from No. 33. 
It was built partly of stone. It was found to be covered with a heavy 
blanket of sand, so that its size could not be determined. 

No. 35. This IS a cliff rum along the east face of the mesa that closes in 
Laguna creek valley and canyon here. Here two layers of massive sandstone 
are separated by a shaly layer less than four feet in thickness. The wall runs 
nearly north and south and the upper series projects over a little. The ruins 
are on the upper surface of the lower sandrock and fill the space between it 
and the sandrock above, to the depth inward that the shaly stratum had 
weathered, which seldom exceeds ten feet. The village when in the height of 
its power was fifty-six paces long and one room space deep. At the present 
time two rooms are wholly intact. One has an eight-foot front, four feet 
high in front, and rear height three feet; depth into cliff about ten feet. This 
was a living room, as the smoked walls indicate. The other room is four feet 
by three feet by a depth into the mesa of three and one-half feet. It must 
have been a storeroom for religious things. Parts of the walls of two other 
rooms show. The ‘ffront yard'' of these rooms was a stone ledge less than 
two and one-half feet wide, and at the time of the occupation it must have 
been ten feet to the ground beneath the ledge. The cliff is now much broken 
and sheep have been occupying the shelf. Near the south end of the village 
on the face of the cliff there are twelve crude drawings of a hand in red, 
the drawing of a crude figure of a man dancing with dangling fox skin m 
chiseled outline, also several other crude drawings of human beings with 
tails like a fox, also in red. A large boulder near by also shows sixteen places 
where tools were sharpened or straightened. No pottery of any kind, frag- 
ments or otherwise, could be found. This leads the writer to conclude that 
the village was hurriedly built and never occupied. It was probably built for 
defense, like the village of Mesa, Colo,, west of Jemez, N. M., that was 
built by the Sia during the troubled times following the Pueblo revolt of 1680. 

About a half mile south of No. 35, along the same rock face but in the 
valley adjacent, some fragments of pottery were observed; but as the sand 
blown over the top of the mesa from the west had the whole east front of the 
rocky cliff submerged here in a deep sand dune, it could not be determined 
whether a village had been there or not. 

No. 36 V 2 . This is a ruin under a cliff, up a small canyon, over a point 
about a mile to the westward of No. 35. It is high upon a shelf under an 
overcapping hood of rock. It was quite an extensive village. It has suffered 
much by the ravages of time and is now in a very dilapidated state. 
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Nos, S6 to 4S, On the west side of Laguna creek are villages Nos. 36 to 42, 
while No. 43 is on the east side. All these are in the narrow valley where 
the creek cuts through Comb ridge in its northern turn east of Moqui rock, 
on which ruin No. 10 is situated. Villages Nos. 31 to 34, and likely No. 35, 
previously described, are a continuation of this series, including also No. 10 
on Moqui 1-ock. The general remarks on Nos. 31 to 34 apply to these villages 
as well. The writer wishes also to add that none of these rums are on the 
first bench of the creek. It might also be added that it is the writer’s opinion 
that the whole series of villages were made by the same people during a 
long period of years. 

These villages, on account of the narrowness of the valley gorge here, 
are all much nearer the rock walls which inclose the canyon than Nos. 31 to 34 
were, some being almost against it. Yet but little or no stone was used in the 
construction. A few square-shaped stone shrines were found, which now 
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contain no curios. The ruins are all very old, as are ruins Nos. 31 to 34. They 
were constructed of adobe, each inhabited for a more or less extended period 
of time, then abandoned. They were then completely demolished, so that no 
walls were left standing. Then, as indicated in several places, from five to 
ten feet of loess or sand was piled over them, as over the rest of the valley. 
Then came the renewed canyon cutting and the removing of the sand and 
loesiB from over the ruins. Where any quantity of stone was used in the 
construction the denudation has been checked; even the pottery fragments 
have more or less checked it, so that to-day the village site is a little point 
of land from which dry gullies slope every way. The first bench of the 
creek course of the present time was probably swampy in the days of the 
villages; the creek canyon of our day did not then exist. Below is a^descrip- 
tion of each tillage in detail. 

.No, 36, Five hundred yards northeast of Moqui rock, ruin No. 10, the re- 
mains of a ruin shows beneath the shifting sand on a sand point to the north 
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(west) of the creek. Its dimensions could not be determined. Pottery frag- 
ments, metates and broken manos are strewn over the site. One whole, large 
raetate for seed grinding was seen. The scattered pottery extends over 100 
yards on the top of a little loess knoll in a northeast-southwest direction. Then 
the west stone foundation^ of a room is exposed, extending seven paces in a 
north-south line. To the south of it are the remains of a smaller room. 
From this place the village also extends eastward and southward 100 yards 
more, a deep ravine now cutting the village in twain. The whole site is much 
dissected and there is every indication that the ruin is very ancient. But 
very httle stone was used in the construction. Toward the southeast terminus 
another mortarlike grinding slab of large proportions is exposed, also a broken 
metate. The pottery also increases in broken fragments toward the southeast. 
West of the stone house mentioned the houses seem to have been isolated; and 
again, after crossing a little valley to the eastward, a very recent ravine, the 
village still extends more than 100 yards further. Toward the southeast part 
of the latter division a large, slightly worn metate was seen, also several 
fragments of metates and manos. The loess and sand points still standing 
extend often as high as five feet above the debris of the village, now being 
rapidly degraded. The dimension from southeast to northwest is 225 paces, 
and from east to west, including the extension east of the ravine mentioned, 
something like 400 paces. On account of the denudation of the knoll on 
which the village was located, no idea of its original size could be determined. 
If it was all inhabited at one time it must have had a population of over 600. 

No. 37. This ruin is about one-eighth mile northeast of No. 36. It is a 
small rum perched on an adobe point. A part of a large, coarse-grained 
metate and much broken pottery are exposed. Most of the village has un- 
doubtedly been removed by erosion. No walls or foundations now show. 
About 400 yards northeast of it is a pool of water held in by a sand dune 
that has blown over an adjacent cliff to the westward. 

No. 38. This rum is about 100 yards cast of No. 37. The two were prob- 
ably continuous in the old times. No walls show. A large mortar of sand- 
stone, eight inches high, eighteen inches across, with mortar orifice over a foot 
across and six inches deep, sits on top of the ground. The top of the knoll 
on which the village is situated and the slopes of same are strewn with great 
quantities of pottery fragments. 

No. 39. About 400 yards east of No. 38 are much broken pottery, a very 
large broken metate, some stone, but no wall of any kind shows to indicate 
the size of the village. It must, however, h^ve been small, as there is not 
pottery enough to indicate that it was very large. 

No. 40. Nearly a mile northeast of No. 39 there is a village site of eighty 
paces in length in an east-and-west line. It is situated on a narrow ridge that 
is being gradually cut down on both sides. Much stone was used in the con- 
struction. A square shrine, 2 feet by 2 feet, incased in rocks placed on end, 
was observed at the northeast terminus. The original size of the village 
cannot now be estimated. 

No. 41. About 300 yards east of No. 40 are the remains of what seems to 
have been a single stone structure with outlying rooms of adobe construction. 
It was a small affair and probably had but one family occupying it. It was 
never occupied long, as the fragmentary kitchen ware is scanty. 
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No, 4^. This village is about 200 yards northeast of No. 41. It is on the 
south edge of a bluff, facing the first bench of the creek. It is now mostly 
washed away. The remains show it to have been 100 yards in a northeast- 
southwest direction. There is much broken pottery. No walls were seen. 

No, 43. The remains of a small village were found near the mesa walls of 
Comb ridge on the south side of the creek, about due south of No. 42. No 
walls now exist, only broken pottery and broken grinding stones. It prob- 
ably contained twenty-five people. 

No. 44- Just south of the Kayenta - Marsh pass wagon road, about a mile 
and a half west of rum 16, m the vicinity of Porras dikes, pottery fragments 
exposed beneath the shifting sand give indication that a very ancient village 
once occupied the site, but was wholly in ruins and its adobe walls carried 
away by wind and water before the sand overspread the legion 

No. 4^> About a mile southwest of No. 44, on top of a bench mesa, is a 
small rum whose entrance was from the west. The circumference of its walls 
is 110 paces. Its northwest and southwest parts were of stone and now show 
as low mounds. Many pottery fragments are to be seen m the vicinity. The 
people of this village and of No. 44 had no living water within a mile of 
them, as there are no signs that water ever stood in the flats adjacent. Also, 
from indications, their farm lands were at least a mile from the sites. They 
were each wholly unprotected from attack so far as natural protection was 
concerned, though they were undoubtedly protected by village* walls Neither 
village contained over 100 souls, and probably not over 50. 

Nos, 4^ to 61. These villages might be termed the ^‘Government Hay 
Meadow Ruins,” as No. 51 extends to the east fence of the government hay 
farm between Kayenta and Chilchmbito. These ruins are all m an extensive 
flat between two high mesa extensions of Black mesa, which completely walls 
in the valley near No. 51. A line of isolated buttes, finally extending into the 
rock wall of Black mesa to the westward, separate this valley into two parts 
to the eastward. One the south side of this line of buttes is an elevated adobe 
bench, the banking of debris that runs off of Black mesa on that side. This 
bench flat must be a mile wide and extends many miles to the eastward. The 
deposit is dark in color and is good soil, but on account of the lack of rain 
it is wholly barren. Villages Nos. 47 to 50 are on the north face of this deposit 
bench. No. 51 is m the foothills just north of the western flats of these de- 
posits, at which place they are covered with native grass. No. 46 is to the 
north of a little sand ridge in what was a continuation of the same flat before 
the coming of the sand, which has been deposited by wind action in the lee 
of a point of the mesa wall to the westward. North of the isolated buttes and 
villages Nos. 47 to 50 is a low, flatlike swale of several hundred yards in 
width and miles in length in an east-and-west direction, being walled in at 
the westward by high walls. This swale-flat is from six to ten feet lower than 
the bench on which villages Nos. 47 to 50 were built. It shows signs of once 
having been boggy and of once having contained springs, but the whole low 
area is now dry and covered with grass. An ancient dam can be traced about 
sixty paces east of No. 47, by which water was impounded here for village use 
and for irrigation; but there is no water there to impound now with the 
exception of that from the melting snow and occasional summer showers. A 
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properly constructed dam, however, would likely impound much water here 
now. One thing was noticeable the past year: It rained in this section and in 
the vicinity of the head of Three Mile wash more often than any other sec- 
tion in the region. The clouds, backing up against the 1,200-foot walls of 
Black mesa, would shower in these two places day after day. With water to 
irrigate with from this dam, and likely from other dams constructed in the 
region, which time would not permit the writer to find, the people of these 
villages had fine and extensive farm lands at their command. So far as de- 
fense was concerned, these people had none except what the walls of the 
village afforded. None of the sites afford any protection whatever. In fact, 
they were placed in the most exposed places in the vicinity. It would appear 
that they had no enemy to fear or they would not have built their villages in 
such exposed positions, especially when the valley was closed in with mesa 
walls and a line of high buttes intersects the valley flats, on any or all of 
which they would have been safer from attack than in the open valley; but 
not a butte or an adjacent mesa, one being not 400 yards from the villages, 
has even a piece of potterj^ on it. The abandonment of these villages was 
possibly due to the shortage of water, as, with the exception of No. 51, none 
of the villages now has a drop of water in miles of them But as they had at 
least one dam to retain water, it is more likely that they were compelled to 
abandon th(' region on account of the coming of a numerous enemy. Below 
is a de^crii)tion of each village in detail 

No. 46. This village site is in a flat between a sand-dune ridge on the south 
and a mesa wall to the northward that also closes in the area to the westward. 
The nun is very ancient, existing so long ago that the mound of the village 
debris is entirely flattened out to a level with the flat area in which it is 
situated, and the pottciy, where there is no wash, is scattered in all direc- 
tions many hundreds of yards. Considerable stone was scattered over the site, 
which indicates that stone was used in part in the construction. Fragments 
of kitchen w^aie were seen all about the site. The village was small. There 
are no signs of any water ever having been near it north of the sand dune, but 
south of it, as we have seen, is the site of the dam east of No. 47. It is the 
writer’s opinion that at the time the village was inhabited the dune, which is 
now from ten to twenty feet high and several hundred yards in length, did not 
then exist and that this village obtained its water from the same draw as 
villages Nos. 47 to 50 did. The writer believes this village is much older than 
any of the other villages of the series. 

No. 47'. This ruin is on the north front of the adobe bench facing the 
swalelike area to the northward. It was built partly of stone and has much 
kitchen debris m broken pottery and grinding stones scattered about. It was a 
small village. Near it an'd a little to the east is the remains of the dam pre- 
viously mentioned. It was built directly across the swale in approximately a 
north-and-south direction. The part still remaining is a conspicuous mound 
built partly of stone. 

No. 48. This ruin is one-fourth mile west of No. 47. It is similarly built 
on the north front of the adobe bench, facing the above-mentioned swale, 
which shows signs of once having been boggy and swampy. The village was 
built in the form of a parallelogram, sixty-three paces in an east-and-west 
line and probably a width of half that in a north-and-south direction, with 
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several outlying rooms. It was widest at the east and was probably open at, 
the northwest. Considerable stone was used in the eon^ruction, especially 
along the north wall. The east^nd-west rooms seem to have been mostly of 
stone, judging from the piles of stone now existing. A whole metate, several 
broken ones and much fragmentary pottery were observed. It is not likely that 
as many as 100 people ever lived in this village at one time. 

No, 49, Seventy paces west of No. 48, on the north edge of the same bench, 
is a village 105 paces in circumference. It was open to the northeast, with 
opening 20 paces wide. The mam buildings were at the north and west. They 
were of stone, now represented by low mounds of rock. Much broken pottery 
was observed. 

No, 60, About 500 yards west of No. 49 is much broken pottery, several 
metates and other fragments, but no walls were indicated. It would seem from 
the appearance of the remains that it is an ancient graveyard. It would 
necessitate much excavating to determine its status. 

No, 51. This village is on a little knoll in the pifion cedar timber just east 
of the fence to the government hay lands, on the foothill slope, about 400 yards 
northward from the fiat meadow lands and about the same distance south of 
the eastern projection of Black mesa. The ruin is circular, 28 feet by 28 feet in 
cross diameter, and is fiat on top, on the top of which are clumps of grease- 
wood. Some stone was used in the construction. No pottery is shown on the 
top of the ruin, but is scattered all around it. The village makes a conspicu- 
ous mound and is undisturbed. 

No, 62, This ruin was shown me by our missionary, Mr. L. Segar. It is 
across the wash of Laguna creek northwest from the volcanic plug. Black rock, 
northeast of Kayenta. It was built against a cliff and was properly a cliff 
house, leading toward the cave type. It was not large, but evidently, from the 
rock markings, was at least two stories high. Pottery and rocks of which the 
wall was built are scattered about the site. The writer recovered the handle 
of one jug that was made of twisted strands of mud. Just above where the 
floor of the second story would come there are flaring* holes in the rock face. 
These are an inch across at the base. There are also about forty round holes 
about the depth and size of a thimble. These probably represent the sockets 
of spinning sticks. There are many glyphs on the walls, among which are 
that of a mountain sheep, a hand, the sun, etc. The mesa walls at the base are 
much smoked. 

Nos. 63 to 60, and OOVj- These rums lie in the flat northwest of Moqui rock 
(ruin No. 10). Nos. 53, 54 and 55 obtained their village water supply from 
the branch creek that here enters the flat from the foothills to the northward 
and now joins Laguna creek near and to the westward of Moqui rock. No. 60% 
also obtained its water supply from the same source. No. 60 received its water 
from springs in the breaks in the Segi mesas adjacent to the northwestward. 
The remaining villages got their water from pools caused by sand dunes 
damming up the watercourses. Water for irrigating was probably obtained for 
a part of the pillages from the branch creek mentioned. The others un- 
doubtedly raised crops by dry farming and by the flooding of the flats by the 
flow of water down the southern slopes of the rocks to the northward duripp; 
occasional showers in summer. A considerable area is now cropped by dry 
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farming and flooding in this vicinity by the Navajos with success. None of 
these ruins were placed in suitable places for defense, though all top sand* 
dune areas. Little or no stone was used in the construction. Below is a 
description of each village. 

No, 63. This ruin is just north of the road on a little mound of dune sand 
northwest of Moqui rock, just before entering the north branch of Laguna 
creek from the east. The mound is now nearly washed away, pits slopes and 
top are covered with scattered broken pottery. No stone was used in the 
construction of this village. Its size could not now be estimated, but it 
evidently was small village. 

No. 64. This was a rather large village, about 400 yards southwest of No. 
53, on the opposite side of the branch creek mentioned. It was built of 
adobe and was wholly in ruins, the walls being entirely leached away before 
it was covered over with sand-dune material. Its pottery is scattered far 
and wide, reaching to the walls of the creek. It probably contained 100 or 
more people. It seems to be very ancient. 

No. 66. This village is about six rods west of No. 54, topping a sand dune. 
It IS not so large as No. 54, but appears to be as ancient. It was built wholly 
of adobe. 

No. 66. This was a small village about a half mile west of No. 55. Some 
stone was used in the construction. 

No. 57. This village is considerably over a mile from the last. It topped 
a sand knoll, which has been nearly removed by the wind. The east wall 
of a part of the village, which was of stone, is still extant, but the rest of the 
village site has been obliterated, leaving the slopes of the ridge streams cov- 
ered with village debris, potsherds, etc. The people of this village evidently 
farmed the same area and obtained their village water from the same pool 
as ruin No. 58, as will be given later. The village was small. 

No. 58. This rum is on the top of a mound of loess about a half mile a 
little south of west of No. 57. This loess dune had closed a little valley 
northeast of the village, where even to this day there is a pool of water. They 
also farmed the land adjacent to this pool to the northward, which is to-day 
the cornfields of the Navajos in the vicinity. The crops were likely raised 
by dry farming, as previously mentioned. Some stone was used in the con- 
struction of the village. The stone had to be carried quite a distance. The 
village was small. No walls now show. 

No. 69. Abqut three miles west of No. 58 are pottery fragments scattered 
over quite an area, but no village now shows. The site is the top of a sand 
dune that impoimds water to the north of it. 

No. 60. This village is one-fourth mile east from an inverted V point on 
Comb ridge, where this ridge breaks off from the Segi mesa about due west 
of Moqui rock. It was circular, the plaza or kiva now being a depression. It 
was open to the west. Its principal walls were on the east side of the de- 
pression, where there is quite a mound, around and over which considerable 
broken pottery is scattered. The village was small, its diameter hardly 
exceeding thirty paces. It is on a little knoll between two dry washes aUd 
faces a gap in the rock walls directly northwestward, from which there were 
springs in the old times. This village, at least its western part, has been 
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much disturbed. The remains of a Navajo sweat house now cover this 
portion. 

No. 60}^, This village lies to the west of the north branch of Ivaguna 
creek, that enters that creek just west of Moqui rock, as we have seen It 
tops a bench just west of Yellow Head’s hogan and corral. It was quite an 
extensive village, now represented principally by its numerous pieces of 
broken pottery. 

Nos. 61a, 61b, 61c. These villages are all some distance northwest of a 
dry wash which comes down off of the mountain (Black mesa) past Crank’s 
stone house and spreads out on the flat about a mile northeast of the lowest 
village. This date (April 30) the writer followed the wash to its head, and 
though it had just rained three days before (April 25-27) along the mesa 
where it heads, it had not a drop of water m it from its source to where it 
vanished in the alluvial fan on the flats north of the Milages, after running 
a course of several miles. In its middle course to below the last village it has 
been deepening its channel recently; but if dammed now at any place along 
its course it would reservoir water only for a short period after each rain. 
Yet it must have been from this wash that the villages obtained their water 
for domestic use. It is a known fact, of course, that certain Pueblos carry 
water for miles to their villages now, the springs at Kayenta being nearer 
these villages than the water-supply places are to many villages of our own 
time. The stream flattens out now, but leaves no water poo> There are no 
springs within miles of the place. The fields were likely on the flats to the 
north and northeastward. The crops were likely raided by dry farming with 
the aid of the flood waters of this wash during occasional summer showers. 
None of the villages are located on a defensible site. In fact, the upper 
village .was built down in the flat adjacent to the walls of the west inclosing 
bench, so near it that an enemy on the bench would have commanded the 
entire village. Below is a description of each. 

No. 61a. This village, the lower of the group, is about due south of 
Kayenta and about Wi miles south of Black mesa. It is situated on the 
north end of a sand knoll northwest of the above dry wash, from which it is 
about 400 yards distant. It appears to have been quite large and to have 
been very ancient, the oldest of the group. It was built of adobe and was 
wholly destroyed before the dune sand, which now covers it to a depth of 
from two to three feet, was blown over it. No walls or mound show, but 
broken pottery is scattered over a considerable area. 

No, 61b. This IS a ruin one-fourth mile southwest of No. 61a on the same 
ridge, and about the same distance from the wash. It appears to have been 
built of two sets of stone buildings, which lay east and west of each other, 
respectively, and are now represented by north-and-south low-lymg mounds 
of rock on which there are Navajo altars. The rocks had to be transported 
quite a distance for the buildings. The distance from the east side of the east 
mound to the west side of the west mound is thirty-two paces. Adobe walls 
completed the village, which was in horseshoe shape. It was seventy-nine 
paces in circumference, with opening of ten paces toward the southeast. 
Much broken pottery covers the site. Southeast of the village about 100 
yar^ the wind is whipping the sand off of much broken pottery, which the 
ij^iier believes exposes their graveyard site. 
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No, 61c, This ruin, abutting the west mesa that closes in the little valley 
of the wash mentioned, is in the flat, about one-fourth mile southwest of Mr. 
Crank’s stone house, and probably a mile southwest of rum No. 61b. The 
west, horseshoe-shaped part of the village was of stone, the semicircular foun- 
dation of which still remains, twenty-eight paces in length. The eastern part 
was apparently of adobe and stone. It is now completely obliterated except 
for a slight mound. The village was apparently open to the southeast. Its 
diameter from east to west is forty-one paces. 

No. 62. This rum is 400 yards west of rum No 15c. The latter is on top of 
a butte, to the west of which are the remains of a low ridge. No. 62 is on 
this low ridge, which extends in a southwest-northeast direction to the south- 
west foot of the above butte. Most of the pottery shows on the east side of 
this ridge, probably marking a graveyard site. West of where the pottery is 
most exposed is a circular mound of a circular village 104 paces m circum- 
ference, with hollow plaza now showing. The walls were of stone and now 
stand four feet high The village was open to the southeast. From the south 
limb of the east side a large stone addition projected southeastward, now a 
stone mound four feet high. This ruin is undisturbed, except that Navajos 
have erected an altar m the east suburb. There is much broken pottery of 
large pieces, also many manos and broken metates. From this circular rum 
the ridge is strewn with pottery and house remains and parts of walls to the 
very foot of the butte on which No. 15c is situated. This shows that a village 
or villages once occupied the entire ridge. If it was a continuous village 
simultaneously inhabited, 500 people must have lived in it It is the witer’s 
opinion that the circular part was the last village elected. A line of high 
buttes leading southwestward from this village (see plate 4) shows no signs of 
having been occupied by village sites. 

Nos 63 to 79. (See “Rums encircling Moqui lock point," plate 4) ) These 
ruins are situated in the valley of Three Mile wash. None were protected 
except by their own walls All likelv farmed the land of the valley of this 
wash and also got their water supply for village use from it and from Laguna 
creek basin, though no creek then existed there. Kayenta springs (or Tyende 
springs), a quarter of a mile northeast of Moqui rock, no doubt existed then 
as now, coming to the surface of the flats then instead of m the bottom of 
Laguna canyon as at present. If they had fortified villages then for protection 
m case of attack they were villages Nos. 15c and 10, the one on butte 15c 
and the other on Moqui rock. At the time these villages flourished Three 
Mile wash spread its waters out over a wide flat in the rainy season. The flat 
was a half mile to a mile m width and several miles in length, as is attested 
by the debris it left, sand ridges, mud flats, rows of cobbles, etc. It had 
aggraded its flood plaii\ from ten to forty feet. Now that it has an outlet 
through Laguna creek, it has cut a deep canyon all the way through its own 
deposits and is chuseling in the underlying rock. The abandonment of the 
region by the villagers was not due to this stream’s drying up, as it still had 
no outlet when the white man first came to the region, and instead was dotted 
by pools along its course. These villages, except No. 63, were built on adobe 
flats, or the sand piles on which they were built have since been blown away 
with the dirt of the adobe walls. In the case of most of them not one stone 
is left on another, and even the village mound has been blown away, leaving 
the broken kitchen utensils to declare the spot. 

20— Sci. Acad.— 1601 



306 


Kansas Academy of Science. 


No. 6S. This ruin is on a low sand ridge about one-fourth mile north of 
ruin No. 26, on the bench to the southward. No stone was used in the con- 
struction. No walls can now be traced and no mound now marks the site, 
over which much broken pottery is scattered. 

No. 64 . This rmn is on the east side of Three Mile wash, about a half 
mile south of Moqui rock. It was a small village, now completely leveled. 
Much pottery is scattered about the site. 

No. 65. On the road about 400 yards east of the crossing of Three Mile 
wash IS a small village, twenty-seven paces by twelve paces, planned in a 
north-south direction. It was apparently one building. Some stone was used 
in the construction, and quite a mound covers the site. 

No. 66. A village site 350 yards north of No. 65 shows the skeleton remains 
of an extensive village or villages. The debris covers more than half an acre 
and probably represents at least three villages. Some stone was probably used 
in the construction of the foundations, but now no walls or mounds remain, 
only profusely scattered debris, stone, potsherds, broken metates, manos, etc. 
If it was a continuous village the site would indicate that it must have con- 
tained 1,000 inhabitants. 

No. 67. This site is about 200 yards north of No. 66 Much pottery is 
scattered over a large area. One part of it, covering an area fifteen by thirty 
feet, has an immense amount of it, as though it might have been a storage 
place for death urns, containing the ashes of the dead. So /ar, however, the 
writer has not heard that these people practiced cremation. 

No. 68. This rum is northwest of No. 67. It shows scattered pottery frag- 
ments and some rock, but no defined village site at the present time. 

No. 69. The site of this rum is north of No. 66. The scattered pottery 
eovers a wide area. The remains of a stone wall fifteen paces long, running 
in a north-and-south direction, still remains as a low mound. Much broken 
pottery, metates, manos, and a whole, large mortar were seen on the site. 

No. 70. This site is thirty-seven paces northeast of No 69. The village 
extended in a north-and-south direction about eighty paces and was probably 
half this m width. Adobe mounds cover part of the site, the village evidently 
being built mostly of adobe. Navajos have built a sweat house, altar and 
hogan on the northwest part. 

No. 71. This is a small rum north of No. 70, of which it might have been a 
^‘suburb.’" No walls can now be traced. 

No. 72. The site of this ruin is about 100 paces north of No. 71. The 
broken pottery covers an area fifty-nine paces in an east-and-west direction 
and about eighty paces in a north-and-south direction, with scattered re- 
mains of rooms still extending northward. Some stone was used in the con- 
struction. The outline of quite a bit of the west wall shows. Much pottery 
and broken metates mark the site. It seems to have been built in nearly 
^rectangular form and have been open to the northeast. 

No. 73. This ruin is sixty paces northeast of No. 72. It was a small 
village. 

No. 74 * Occupying the site of the top of a rock knob across the creek 
southeast of Moqui rock and about 300 paces north of No. 73 is a village ruin 
df considerable proportions. A depression at the west and also near the mid- 
dle <rf the site probably mark ancient kivas. 
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No, 76, This site is about thirty paces east of No. 72, representing a small 
village. 

No, 76, This village is southeast of No. 72. It is thirty-nine paces in a 
north-and-south direction, built in horseshoe shape, open to the north. Lines 
of rock show the sites of the walls. The scattered potsherds do not indicate 
that this village was long occupied, as they are scanty. 

No, 77, About one-fourth mile east of No. 76 is a small ruin that seems to 
have been a “long house,” twenty-four paces long by twenty-four feet wide. 
It was built of rock, which was carried over half a mile. Many pottery frag- 
ments mark the site. There is also evidence that adobe additions extended 
northward quite a distance. 

No. 78. This IS a small village between No. 77 and the next village to be 
described. Some stone was used in the construction 

No. 79. This village lies south of the wagon road from Three Mile wash 
to Kayenta, about one-fourth mile south of No. 77. It was small and circu- 
lar in form and was built partly of rock. Much broken pottery marks the site. 

No. 80. This village is about one-fourth mile east of Nos. 77 and 78. It 
was very small and was unprotectediv built in an adobe flat. Its construction 
was partly of stone. Its site is now wind swept Its postherds are much 
scattered. 

No. 81. This 18 the remains of a nun about duo south of Moqui rock. It 
IS on a little knoll. Much broken pottery, inetate.s, etc., mark the site. 

No. 82. This represents what appears to be a series of rums, running along 
a sand-adobe ridge from southeast of the east terminus of the present recla- 
mation dam westward to the junction of Three Mile wash and Laguna creek, 
south of Moqui rock. The cieek is undermining the ridge and carrying it 
away toward the west. No village walls appear and no definite village mound, 
but large quantities of village debris, potsherds, etc , are exposed in different 
segments of the area, each of which probably marks a small village site. The 
sand IS blown off of the ridge all but at the eastern terminus. If it represents 
a continuous village it must have housed at least 500 people. As is the case 
with all the rums m this vicinity, it apparently is very ancient. 

Nos. 83 to 93 (See “Rums encircling Moqui point,” plate 4.) These are 
what remains of very ancient rums west of Three Mile wash. Most of them 
are on adobe wind-swept knolls, and only metates, etc., remain to mark the 
spot. As noted, they are all very ancient, and probably were built when the 
area was a flat, level region covered with sand dunes, all of which have now 
been swept away by the wind and by the flowing water which now seeks the 
creek and wash which have been cut since the days of the villages. The 
villages protected their sites from denudation; hence now are mounds, sepa- 
rated by slopes and gullies. At the time of the villages Three Mile wash 
turned westward and was impounded in the area now known as “Crank’s 
farm” and other low areas extending on westward. The sa^d-adobe ridge 
which impounded it has just recently been cut through by the stream. 

No. 83. This ruin is on a small knoll just north of Crank’s cornfield. It 
seems to have extended much to the westward from what can now be defi- 
nitely determined. It was built partly of stone, and apparently, judging by 
the scanty pottery fragments, it was not long occupied. 
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No, 84, This is a small ruin a little to the north of No. 83. It was evi- 
dently built wholly of adobe, all of which has been blown away, leaving 
pottery fragments scattered over the site. 

No, 85. This rum is on the west side of Three Mile wash, near its junctioni 
with Laguna creek. All that is now left is broken pottery and scattered rocks. 

No, >86. The site of this ruin is on the bank of Laguna creek, 500 yards 
north of No. 85. Much broken pottery marks the spot. The creek has likely 
removed considerable of the village site. 

No. 87. This IS a village site on a low rise of ground. It is about 400 

yards southwest of No. 85. There is much pottery here, but it is all broken 

into very small bits, which seems to indicate that the village is very ancient. 
The area covered by the village cannot now be determined. 

No. 88, A village 200 yards southwest of No. 87, on an adobe knoll, was 

observed. The scattered debris seems to indicate that it was a very large 

village. No general foundation walls now exist. Several Navajo fireplaces 
have been made on the site. One particular spot contains an immense amount 
of potsherd material, which probably marks a burial site or a crematory. 
The foundation walls of one narrow room, lying in a north-and-south direc- 
tion, still remain. It was five paces long by two paces wide. It was probably 
a secret closet. 

No. 89. Located 387 yards southwest of No. 88 is much scattered broken 
pottery and other debris, but it is the writer^s opinion that it is the Navajos' 
work, as the pottery is unmarked. 

No. 90. A part of the foundation walls of what appears to have been a 
large village still exist, about 50 yards southwest of No. 89. It is situated on 
a wind-swept adobe knoll. Broken metates and much broken pottery mark 
the site. Much of the ware is of the crinkled, corrugated type. There is 
also some red ware with black markings and white ware with similar black 
markings. Several broken metates were seen. 

No. 91. This village site is about 400 yards southwest of No. 90 Much 
pottery, strips of foundation walls, grinding stones, etc , mark the spot. Part 
of a much-decayed skeleton shows. 

No, 92. This IS a rum of a small village about 150 yards southwest of 
No. 91. It IS situated on the south side of the same ridge. It has been much 
disturbed by Navajo encampments The remains of one very large hogan 
shows on the site, whose circular foundation walls were partly of stone and 
sixteen feet across. Two stone ^‘fireplaces” also show. Much red pottery 
shows. 

No, 93. The sand is being blown off of what appears to be the remains of 
a very large village about 600 yards northwest of No. 93. It is on a sand point. 
What appears have been walls of some of the rooms now show, and were 
at base partly of rock. Quantities of broken pottery are scattered about. 
A single house seems to have been built 100 yards to the eastward on the 
same knoll. 

No. 94, (See “Lion Head group of ruins,” plate 4, for 94-98.) Northeast 
of Twin Rocks, about a mile northeast of Black rock, is a small ruin site 
covered with much pottery. The Indian guide found an Indian axe there. 
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No. 95. A rum a little northeast of Twin Rocks was observed. It was 
built on a sand knoll, which is now mostly blown away. The top of the 
knoll is capped with a large stone edifice, which appeared to be different 
from any rum the writer had previously seen. It was circular and consisted 
of a single room about sixteen feet or less m diameter, apparently built in a 
somewhat igloo style. Its east and north wails are still intact. Much pottery 
18 scattered about this edifice. As the rum is circular, the writer at first took 
it for a stone hogan which had probably been constructed on the ruins of an 
ancient village, the rock of which it was built being from the stone of which 
the ancient rum had been constructed. An objection was that no similarly 
constructed hogan of a Navajo had so far been seen by the writer, and he 
has never read of a hogan so constructed On examining it his Navajo guide 
stated that it was not a Navajo structure Our missionary, Rev. L. Segar, 
who was with the party, also stated that he had never seen a hogan thus con- 
structed The shards which were scattered about, on the other hand, were 
distinctively of the Pueblo cliff-housc type. The writer cannot help but come 
to the conclusion that if this structure belongs to the cliff-house dwellers it 
was built at a later period than the other rums of the region. 

Since the writer examined this rum, m the spring of 1919, Kidder and 
Guernsey’s report on ‘‘Archaeological Explorations m Arizona” has been pub- 
lished ® In this report, page 54, they described similar rums to the one de- 
scribed above, being m the same valley, about fiv'e miles to the eastward. 
Below IS a copy of their findings 

“The rums on the bench (opposite the mouth of Olla House, about eight 
miles below Kayenta) consists of thirty or more round or oval mclosures, 
scattered irregularly over the whole slope. The circles which v^ary from six 
to ten feet m diameter, are made of large slabs set on edge. Excavation 
showed that each house had a hard floor of packed adobe, seemingly without 
a regular fireplace. The wall slabs are sunk into the ground from five to eight 
inches below^ the floor. There do not seem to have been lateral doorways, the 
inclosure usually being unbroken. In some cases the rooms are partly sunk 
into the sidehill, making them semisubterranean. As there is practically no 
fallen building stone m or about them, we think it probable that their upper 
parts were of the same ‘turtleback’ adobe construction that w^as observed by 
us m similar round rooms with slab foundations at Fluteplayer House. 
(The bottoms of the walls are made of large, flat sandstone slabs set on 
edge m the earth, m the circular constructions m the vicinity of Fluteplayer 
House, and the building was carried up by means of adobe ‘turtlebacks,’ 
masses of clay averaging fifteen inches long, five inches wide and three and one- 
half inches thick, w^hich were put on wet and pushed and flattened down over 
the series below. An occasional stone was introduced among the adobes. After 
the structure had dried and settled together the irregularities and cracks were 
filled and smoothed over with more clay, making a firm, enduring, good- 
looking wall.^) This view is further strengthened by the type of pottery 
found in the foot or so -of sand, charcoal and ashes which covered the floor 
in each inclosure. It is exactly the same style — both black and white, and 
coarse black with broad, flat coils about the neck — as is found in Fluteplayer 
House. In the rooms themselves we found no Kayenta shards, and very few 
of them among the thousands of fragments that litter the surface of the bench.” 

Messrs. Kidder and Guernsey placed these rums in what they designated 
as “slab-house culture” group, stating that the pottery found by them differs 
from the true Kayenta wares. They place the “slab houses” they examined 


5. Loc. cit., pp. 54, 42, 48. 

6. Loc. cit., p. 48. 
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as earlier than the true Kayenta ruins, as does Professor Cummings as to 
similar houses found near Segiotsosi (Segihotsosi). The structure examined 
by the writer seems to be younger in time than the true Kayenta structures; 
but before any definite opinion can be had, more of such ruins must be 
found and examined* 

No. 06. This is Box-elder Cliff Cave, so named because the only box-elder 
trees in the region grow near it. This cliff cave is large and could have ac- 
commodated a large village, but the writer could find no evidence that one was 
ever there. It has been reported to the writer that Doctor Cummings found 
nothing in this cave when doing excavating work in that section years ago. 
The cave opens to the north on the north side of a large cliff, and it may be 
for this reason that it was never inhabited. 

No. 97. This IS the remains of a cliff house on the west side of the third 
bench of Lion Head rock. It was found by Missionary Leigh Segar and his 
interpreter, Charles. The rooms filled in an excavated shelf along a shaly 
layer between massive sandstone strata. It was once quite extensive, but now 
only a single room remains, and a part of its side wall is gone. This room 
has about a twelve-foot front A very small doorway still has the wooden 
crosspiece support above it m place. 

No. 98. The site of this rum abuts Lion Head rock on the southeast. The 
village is now wholly obliterated but for the scattered potsherds, which are 
all broken into small bits, seeming to indicate that the village is very old. 
Our Indian guide found a fine pottery dish six inches in diameter and four 
inches deep. It was under a large bowlder on the second bench of the rock 
point just above the village. The piece of pottery was entire. It had prob- 
ably been placed there in some votive offering to their gods, probably con- 
taining some kind of pollen or sacred meal: and though hundreds of years 
have passed since the hand that placed it there was placed under the sand, 
it still sat intact and upright to our day. One curious thing connected with 
it is that this bowlder, on a sloping shelf near the edge of the cliff, though as 
large as an ordinary room in a house, should have been unmoved in these 
hundreds of years. Should it have moved, it would have broken the priceless 
dish. 

Nos. 99a to 99h. These, as thus marked on the map, are as follows (see 
plate 4) : 

No. 99a. Signs of a ruin in scattered pottery show south of Three Mile 
Wash butte, but no village site shows. The butte referred to stands out in 
the flat as a detached part of Black mesa, some four miles southwest of 
Kayenta. A dry wash, a tributary of Three Mile wash, cuts across its southern 
front, and it is probable that this wash has carried away the village from 
which the scattered pottery came. 

No, 99b. Part of the remains of a ruin is exposed one-half mile northwest 
of Three Mile Wash butte. It is on the west edge of a bluff overlooking 
t’hree Mile wash from the east. The main building was of stone, extending 
in a north-and-south direction twenty-one paces by probably twenty paces in 
width, the building collapsing inward. From it pottery extends forty paces 
southeastward and covers considerable of the slope toward the wash. A 
stone^nelosed Navajo grave, covered over with brush, mounts the pile of 
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rock of which the village was composed.. No walla show. Some one has dug 
into this mound on the west side. The depth of the debris is about three 
and one-half feet in the part excavated. 

No, 99c, A rock mound twenty-one paces in a north-and-south direction 
by about fifteen paces in an east-and-west direction marks the site of a village 
on the west edge of the above bench, one-half mile north of No. 99b, on the 
same side of the wash. Some pottery fragments show, but not enough to 
indicate that it was long occupied. A small Navajo altar occupies a site on 
its western margin. 

No, 99d, The partial outline of a small village shows 378 yards northwest 
of No. 99c, on the same side of the creek. A Navajo has made a small altar 
on the site. But little pottery shows. A line of bowlders thirty feet to the 
westward served as “reserved” seats at their town gatherings 

No. 99e. A rock-mound rum of a small building, probably the remains of 
a tower, is situated on a knoll across the wash 400 yards west of No. 99c. 
Some potsherds show. The edifice seems to have been circular. 

No, 99 j This is a rum on the top of a butte on the same side of the was|i 
as No. 99c, from which it is about one-fourth mile distant to the northward. 
The partial outline of a rock-walled room forty-six paces m circumference still 
shows, with a depressed center. It was probably a watchtower and kiva com- 
bined. But little pottery was seen. 

Nos. 99g and 99h (Nos. 99f and 99g on the map.) These are two ruins 
on a sand knoll oast of a long, north-and-south running, low mesa east of 
Three Mile wash. No walls show at either site, but much pottery is being 
uncovered by the wind No. 99g was a large village. 

No. 99i. (No. 99h on the map.) This is a large ruin out in the flat about 
one-half mile east of No. 99g (on the map). The village was of adobe and 
is wholly obliterated. Much broken pottery marks the site 

limns in the Vicinity of Chilchinhito. 

About two miles north of Bitter Weed Water (Chilchmbito) trading post, 
twenty-three miles southeast of Kayento, a little to the east of the west road 
leading to the former place from the latter, a little pocket canyon leads east- 
ward into a high cliff. The canyon is almost boxed, but is open at the head. 
In the shale along the north wall of the canyon are seeps and springs which 
supply a considerable amount of water. In the canyon, just east of the 
springs, are two clumps of apricot (peach) trees of mysterious origin. The 
mesa to the south of the springs is being covered over with shifting sand. In 
exposed patches beneath this sand there are village debris and an occasional 
wall foundation. The remains of a fireplace, which was probably in a kiva, 
also show. Much broken pottery, metates and manos are scattered about. 

About a half a mile from this village there are several high buttes of sand* 
stone. The south butte of the group is now inaccessible, though it once could 
be scaled from the northeast, and by the use of a ladder it could now be 
scaled. Its walls are fifty feet high. Its top cover about one-twelfth of an 
acre. There is every evidence that it was converted into a watchtower site 
or fort in the old times, as pottery and broken bread-preparing implements 
are scattered all about it, also many stones foreign to the butte. The principal 
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debris is at the northeast terminus of.the butte, where the trail once led to its 
top. From this one would conclude that the main building was near this 
margin. The other buttes in the vicinity also show signs of having been 
village sites. Besides that, the whole front east of the buttes and extending 
northward toward the springs, and practically to them, is sprinkled with 
potsherds and other village debris, now showing here and there as the wind 
shifts the dune sand. 

To the westward of the buttes is a large flat into which Spring canyon leads. 
This flat IS a mile ^vide in places. It heads in several flat, radiating valleys in 
Black mesa adjacent to the southwestward It is now terribly cut by ravines, 
gullies and canyons. In this flat the remains of ancient irrigating ditches can 
be traced, especially one running in an east-and-west direction about one- 
fourth mile north of the buttes. 

The CMdence shows that a series of villages once occupied the upland 
adjacent to these buttes. The permanent water supply for the villages for 
house purposes was the springs. For protection, fortlike villages towered the 
buttes, the principal fort being on the southeast butte At that time the 
adjacent flats to the west were not cut with gutters and canyons as now, the 
cutting being pres ented by careful use and storage of water. The flats were 
carefully irrigated and produced fine crops Now probably thirty acres are 
farmed by the Navajos. It then supported a population of at least 500 souls. 
The abandonment of these villages and the total destruction df the fine valley 
lands by erosion tell a sad tale 

Conclusion. 

From the data at hand, either a very numeious people li\ed here con- 
temporaneously or a few people lived here a very long time. From the w’ork 
of the Wetherils, Cummings, and Kidder and CfUernsey,^ it seems that we 
have three cultures represented in this region — slab house, basket maker, and 
cliff dweller, given in the order of their respective ages, according to those 
authorities According to the same authorities, the slab-house people built 
round lodges with stone slabs set in the ground edgewise for base of the 
structure, over which probable ‘‘turtleback” adobe-mud “brick” were placed 
to finish the structure, the roof probably being flattish-conical. The basket- 
maker people used no pottery, but only baskets. Their chief burial place was 
in the caves of Kinboko canyon southwest of ruin A. The third culture com- 
prised the cliff dwellers in general, whose ruins dot the country in all direc- 
tions and fill every nook and comer and crevice in the canyon walls. They 
also place stress on the pottery found in the first- and last-mentioned houses, 
the slab-house pottery being the coarser pottery. The ollas of this type of 
ruin are full and rather squatty in body, and in the corrugated ware the cor- 
rugations in many cases are flattened bands. 

The writer has nothing to add to the above findings, except some remarks 
on the slab houses.® The ruin he examined seemed to be even as young as the 
latest cliff houses of the region, but he has not data enough at hand to 
verify such a conclusion. His Hopi (Oraibi) helper, Clarence Taptuka, also 
concluiles that the circular buildings, designated as ^^slab houses,” are tem- 


7. > See Kidder and Guemeey; loo. eit., pp. 200-212. 

8. It may be found tbat the basket-maker culture was the culture of a basket society of 
the clUf-houae village people. 
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porary kivas. He states that he has seen several of them used by his people 
m his own time, at the time of special ceremonies out from the village. Ac- 
cording to his statement, the foundation of these structures is usually of slabs 
set edgewise in a circle, reinforced with adobe, which is also used to make the 
walls the proper thickness. From the base the edifice often completed with 
poles set on end, extending from the base to the proper height, over which a 
wickerwork is woven, the same being plastered over with adobe both within 
and without. At other tunes other hurried devices are used. The ^‘turtle- 
back” walls of Kidder and Guernsey show that the structure was hurriedly 
built, as the “turtlebacks” had been dried only enough for handling before 
being placed on the walls, as they showed signs of mashing and pushing to- 
gether on the walls while yet in the plastic state. This bears out Mr. Tap- 
tuka’s belief that they were temporary structures. He also believes that the 
numerous individual circular slab-house rums on the bench near 011a House, 
rum 7, of Kidder and Guernsey, “represent the collecting together of a large 
assemblage of the cliff dwellers on this bench for some special occasion, and 
that for the occasion a temporary kiva was erected for each clan. He also 
accounts for the coarser pottery by the fact that only such pottery, the 
poorer kind in finish, was used for such purposes. On such occasions the 
bettei, most valuable pottery w’as left at home, as the stay was to be tem- 
porary and only such cooking utensils as were needed w^ere taken to the 
place of encampment. 

If Mr. Taptuka’s conclusion is correct the slab-house structure may be 
found m any cliff-house stage of culture, and may be recent or remote m time. 
Later in this article tht' w liter will have more to add concerning these so- 
called slab houses. 

The writer desires to add that many of the smaller rums of the region of 
the undisputed cliff-dwelling type may have been constructed somew^hat in 
the manner m w'hich the slab-houses were constructed, and this may account 
for the small amount of rock about such rums. And again, many of the 
villages show that the west and southwest buildings, or walls, were of stone, 
while only scattered ])ottery (and possibly a low mound) represents the re- 
mainder of the edifice It seems, therefore, that the eastward-lying buildings 
of each village were of adobe structure or built of lattice w’ork plastered over 
with adobe, as are some of the existing rooms at both Keetseel and Betatakin. 

As to the undisputed cliff-dweller rums and pueblos (rums of the Kayenta 
culture) of the region, the evidence goes to show that the culture began with 
the small-house village type, the same as the peoples of Pine river valley, 
Colorado, described in this paper, and the small-house people of north cen- 
tral New Mexico, as described in El Palacio by Mr. Douglas.^ Upon their 
coming into the region, or their development into a pueblo type in the re- 
gion, they began the cultivation of the land and the use of water by irriga- 
tion. As they more thickly populated the region, more water was used. As 
a consequence, every side stream, every canyon, every spring had its village 
or villages depending upon it. Every bit of water was used. The washes had 
reservoir dams and check dams constructed in them to impound the water at 
every available site, as the writer has shown, and as was found at Marsh pass 


9. Douglsa, William Boone; The land of the small -house people: El Palacio for April, 
1917; and The shrines of the small-house people: ibid., July, 1917, pp. 19-29. 



314 


Kansas Academy of Science, 


both by the writer and by Kidder and Guernsey As a result of this inten- 
sive use of the water from the washes, no water reached the master stream, 
which in the Kayenta section was Chinle creek, ultimately the San Juan. As 
a result, the valleys were aggraded, as we have seen. As the valley fillings 
mounted higher the villages were changed or rebuilt on the former debris, as 
is shown in many cases by cross-sectioning. Some of the villages that were 
buried are now being exposed m the canyon cutting, and so on. In time the 
outleading channels toward the master stream became filled up with detritis 
from the washes, which the weakened currents managed to carry to it, and 
also with wind-blown earth particles. Outwash, dry alluvial fans were also 
formed where the washes ^‘dried up’^ on the flats. As a result of this damming 
on a large scale by natural processes, there was produced a ponded pool to 
lajced stage. Under these conditions the house builders prospered, as there 
was water, in abundance for every use known to them. They increased in 
numbers till their villages and cliff places were more numerous in the area 
than are farmhouses in central Iowa. There are more than 200 known ruins 
in the area mapped, which probably does not represent more than one-fourth 
of the existing villages m that area. In the Laguna valley part, from Comb 
ndge to Black mesa and from Church rock to Marsh pass, there are 100 rums 
now known, which probably does not represent half of the number, though 
the area described does not exceed fourteen miles m length by seven miles 
in width in the vicinity of Church rock, tapering to a point at* the pass. Thus 
was the extent of the villages at the zenith of Kayenta power. 

Then there came a withdrawal to larger centers, followed by the build- 
ing of larger villages. One of these centers was evidently Moqui rock. An- 
other lesser center was niin 15c and the rums in its vicinity. Then they ap- 
parently withdrew to the vicinity of Marsh pass and the Segi canyons, where 
the culture seems to have culminated, not once, but probably at different 
times, the final culmination being reached in the gieat cliff houses of the 
Segi canyon region. 

Concerning this culture Kidder and Guernsey say:* 

“To summarize. We have abundant remains, in the form of cliff-dwellings 
and surface rums, of a fairly homogeneous culture occupying the whole region. 
It is characterized by stone houses built aboveground, specialized ceremonial 
rooms or kivas, and high development of pottery Corn, beans and squash 
were cultivated, cotton was grown, and the turkey was domesticated. The 
textile arts were well developed, particularly in loom weaving, twilled work 
(matting, baskets, cotton bags), and twined work (cord sandals). Very good 
coiled basketry was produced, but apparently in rather limited quantities. 
Stone implements, both polished and chipped, were not remarkable either for 
abundance or for excellent workmanship. 

“All the cliff dwellings and pueblos examined were enough alike in archi- 
tecture, kiva construction and pottery to warrant their being assigned to a 
single culture period. There are, however, differences between the pottery of 
some of the small settlements (ruins 2, 3, 4, 5 and 7), on the one hand, and a 
group consisting of small houses 6 and 8 and the pueblos of Marsh pass on the 
other, that seejn to show a variation of some sort within the culture, and there- 
fore point to a fairly extended period of occupancy. The wares of the former 
division lack in general features characteristic of high specialization (shapes 
such as the flat-topped ollas and colanders; intensively elaborated decorations, 
as ^underframework’ in black and white; white-edged designs in polychrome) 


1. JUxj* cit., pp. 64, 66. 

2. Loc, cit., pp. 200, 201. 
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which are found so commonly in the wares of the second group* This would 
seem to indicate that the ruins of the first group were somewhat earlier than 
those of the second, and also that they were of somewhat wider distribution; 
also that toward the end of the period of occupancy of that district the popu- 
lation withdrew to the vicinity of Marsh pass, where the culmination of the 
culture, so to speak, was reached in the pueblos of the pass and the great cliff 
houses of its tributary Segi canyon.’^ 

In a footnote on the last page mentioned they further add: 

^‘This procej^ — i. e., early diffusion in small sites, later concentration in large 
centers with high cultural specialization, and lastly more or less abrupt aban- 
donment of the whole regions — is a common phenomenon in southwestern 
archaeology. Examples are: Chaco canyon, Mesaverde, Lower Gila, Casas 
Grandes. It has not yet been satisfactorily explained, though an attempt to 
account for it on the basis of climatic change has been made by Huntington 
(1914).” 

Doctor Fewkes believed that the rums of this region were made by the an- 
cestors of the Horn, Snake and Flute clans of the Hopis of to-day Kidder 
and Guernsey call it Kayenta culture and leave it at that. Following Doctor 
Fewkes, it is the writer’s opinion that a great part of the ruins are of villages 
made by the ancestors of the present Hopis, except that he believes they were 
made by practically the whole Hopi tribe proper, and not by two or three of 
their clans. The rums which seem to have been made by them are too ex- 
tensive and too numerous to have been made by i few representative clans of 
that people 

Many glyphs on the rock walls are undoubtedly of Hopi maidens with 
their whorled hair, representing the pumpkin blossom of fertility My Hopi 
helper, Clarence Taptuka, and his wife’s relatives also readily identify the 
glyphs on the rock walls near ruin 21 on Man’s Head point to be the clan 
signs of the Snake, Spider and Rabbit clans of their people. A doll found in 
the cave northwest of the school (rum 20) they readily identify as a kachina 
doll used in the bean dance ceremonies, also of their people. Ceremonial 
object No. 65 of Kidder and Guernsey® they identify as an ear pendant of 
their people, representing the spreading pumpkin blossom, used m the kachina 
dances and m the butterfly ceremonies. Also they readily identify the sun- 
flowers and cones found by Kidder and Guernsey and the bird figured by them 
as paraphernalia used by their people 

Mr. Taptuka states: 

“The doll 18 used in the bean ceremonies at night, now had usually the 
night following Christmas. It is used in the initiation ceremony into the 
Bean Society, and is given to the novitiate the morning before the dance. The 
ceremony is secret. There are two degrees in this society. In the first degree 
the children wishing to join it are admitted into the kiva and are allowed to 
see the things of the gods that are collected for the ceremony. In the second 
degree there is a real initiation. On entering the kiva one is strapped by three 
people of ceremony. All three of the strappers are men, but one personates 
a woman and is so dressed. A Hopi is not considered a ^man’ or a 'woman* 
till they have joined this society. The doll is used in the ceremonies of both 
degrees. After the ceremony the initiated used the dolls as play dolls.” 


3. Loc. Cjt., pp. 1-8. 24. 26, 84, 86. 

4. See Kidder and Guernsey, loc. cit. pp. 90-94. 
6. Loc. cit., p. 145. 
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He further states : 

*The bird is used in the kachina dances. It is usually placed on some con- 
spicuous place on the dancing mask. The cones are Ubed to represent earn on 
the masks, also worn in certain kachma ceremonies (as Tacab [Tenebigji] is 
dressed on plate xxvi of the Twenty-first Annual Report of the Bureau of 
American Ethnology). Usually only one is worn on the mask, on the right 
side. False hair is then wrapped around this pretended ear and let fall over it 
in front so as to obscure it and the string attachments that hold it to the mask. 
This wearing of one ear on the mask is to illustrate a myth of the long ago, 
which states that a certain maiden, who was making her toilet, had one whorl 
of her hair done up to represent the pumpkin blossom, when she was attacked 
by an enemy, from which she escaped with her hair only half arranged. 

*‘The sunflowers are used only in the bean dances They aie used some- 
what like a forehead star is sometimes used by white people. They are used 
in the initiating ceremonies into the order. The wearer is a man impersonat- 
ing a woman, and is so dressed In the dance the women and men line up in 
the kiva facing each other, much like white people do in the Virginia Reel 
dance, the men occupying the right side of the room as one faces the banquet 
(visitors’ place in the hall), the women the left. The men impersonating 
women line up with the women In the dance the two at the foot of the rows 
(the ends farthest from the banquet) step to the center of the room and clasp 
hands (like Powamii and So Wugti are clasping hands as shown on plate xiv 
of the above ethnological report) ® They then dance forward to the front of 
the room to the sipapu hole in the floor in front of the fire pit. They then 
retrograde in a backward dancing movement to the starting point. Then 
again they dance forward to the sipapu hole in the kiva, a/ter which they 
separate, each going to his or her respective side While this couple are thus 
dancing, the columns are dancing m a slight shuffle, side movement to the 
rear. As they thus dance the men wave rattles in their right hands and 
bunches of cedar twigs in the left, while the women wave longer cedar twigs 
in their left hand« only. Also, as the respective partners come together for the 
central dance, the man gives his partner a ‘hank’ of corn bread baked in corn 
husks, so tied with yucca as to much resemble a white man’s fancy necktie. 
This the lady accepts and thrusts into tiie bosom of her dress or within a fold 
of her blanket, provided she wears one. A ‘set’ lasts through the singing of a 
chanted song. Several sets are thus enacted Then the participants repair to 
a neighboring kiva and enact the same ceremony again. Thus they go from 
kiva to kiva and perform till the close of the night. The collected corn bread, 
which has been tasted now and then, is then eaten without the kiva of each 
respective clan.” 

While there seems to be abundant evidence that a great part of the villages 
and cliff houses now in rums were made by the ancestors of the present Hopis, 
there also appears to be evidence that other peoples lived in the region as 
well. There also seems to be evidence of a partial or whole abandonment of 
the region by the cliff-village dwellers, and either the return of the same 
with a modified culture or the repeopling of the region wholly by a new 
people of an allied Pueblo stock. Moreover, some of the rums appear to be 
very recent. 

Granting or barring the belief that the basket-maker and slab-house people 
were the first village people in the region, the undisputed first cliff people of 
the true Pueblo type were from the northeast, from the Montezuma creek, 
McElmo and Mesaverde country. With their coming they brought their cul- 
ture with them. One of their characteristic things was the “six-pilastered” 
kiva, like those of the Mesaverde, McElmo and Montezuma creek type 
farther to the north. Turkey House, just around the comer of the rock ledge 


0. The pateotheses are mine. 
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northeast of Keetseel, has such a kiva. The pottery of this ruin is also of 
an older type than that of its neighboring villages* Again, a great part of the 
kivas of the region are circular, which is not a Hopi type of kiva, theirs being 
rectangular with a simple front-place banquet. Moreover, the largest cliff 
villages, Keetseel and Betatakin, which it is believed are recent and were 
nearly if not actually contemporaneous, show directly opposite styles of 
kivas, as do many other rums of the section. Betatakin has the rectangular 
kiva like the Hopis and the Jemez, and Keetseel the circular type like the San 
Felipe and Santa Anna Indians of New Mexico, some modified in detail.*^ 
It IS evident that a different people occupied Keetseel from the people who 
lived at Betatakin, as much different from each other as the Jemez and San 
Felipe Indians of our day, the index of their dissimilarity in culture being 
shown in their kiva construction. Moreover, to leave the cliff rums and go 
to the villages of the flats, some show evidence of extreme age Some villages 
are deeply buried beneath shifting sands. Others, m practically similar posi- 
tions with respect to weather and wash, still show signs of walls above the 
surface. Of other Milages of similar protection, the pottery of one is found in 
large pieces, of another the mound of the village is completely obhterated 
and the pottery is all broken into small bits Al&o, as we have seen, there 
are at least Uvo styles of pottery — the pottery of the true Kayenta culture and 
that of the Turkey House type. The latter, with the six-pilastered kiva of 
that rum, a])f)ear to be roughly contempoianeous with the Chaco canyon and 
Mesaverde periods; the former of a subsequent time. 

Again there is evidence that certain rums were built from material taken 
from other villages, which is evidence that the one set of villages superseded 
the others m time. As an example, rums A and B have fragments from the 
rum Tower House incorporated m their walls. Tower House, as we have 
seen, stands on a spur almost below rum B Onlj^ a small portion of the 
northwestern wall of this once considerable structure now remains The 
double-faced, rubble-filled masonry was plastered within and smoothed with- 
out, as m rum A. Some of the smooth-faced rocks with incised designs in 
the latter rum seem to have been taken from this rum, and undoubtedly 
blocks were taken from it and incorporated in rum B. Concerning these in- 
corporated incised rocks m this rum Kidder and Guernsey say:® 

‘^Built into the walls are several stones bearing incised designs (plate 19b, 
lower left-hand corner). That the decorations were cut on the stones before 
they were introduced into the masonry is shown by the fact that the adobe 
mortar runs over the designs m several instances. One block pictured in 
plate 20 IS even more conclusive; it was broken in two and the halves were 
built into diffeient courses of the wall.’^ 

The incised rocks were undoubtedly taken from the one rum and built into 
the other. Moreover, the incorporating of the parts of the same slab into 
different parts of the wall show that the last builders had no idea of the 
designs depicted on the slab. Evidently the time elapsing between the build- 
ing of the two villages was of long duration. 

Concerning the stages of cliff and village building, most of the visitors to 
the region, including trained archaeologists, arc struck with the apparent re- 


7. See Kidder and Guernsey; loc. cit., p. 203, 

8. Loc. cit., p. 68. 
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oentness of some of the ruins, especially Keetseel and Betatakin. In appear- 
ance they seem to have been inhabited at no distj^it time. In fact, as one 
observer remarked to the writer, it seems, on looking on the magnificently 
preserved ruin of Keetseel, that the people who went on a feasting tour or 
left the village through fear yesterday should return to their adobe this 
evening. It is indeed a village of only yesterday. Yet notwithstanding the 
reeentness in appearance of these villages, no civilized man, so far as can 
now be learned, has ever made mention of them till within a little over the 
last score of years. However, there seems to be evidence that well-preserved 
ruins were built within historic times. ' 

Lieutenant Bell, Second Umted States Infantry, visited the region in 1869 
and left his name on the walls of ruin A. A Spanish soldier (?), Ghos by name, 
visited Inscription House west of Betatakin and left his inscription thus: 
“Ghos, 1661 Ano.” A Spanish sword was found in the northeast part of the 
Navajo country some years ago. 

Professor Gregory mentions peach trees in the Navajo country, as follows: 
“Peach trees grow wild in Nazlmi and de Chelly canyons, probably introduced 
by Spaniards.”® 

A peach grove also occurs at Chilchinbito springs and one in the Segi canyon 
region. Concerning the latter grove Doctor Fewkes says*^ 

“One of the most interesting discoveries m West canyon (west of Betatakin) 
is the grove of peach trees in the valley a short distance from the canyon wall. 
The existence of these trees indicates Spanish influence. Peach trees were 
introduced into the Hopi country and the Canyon de Chelly in histone times, 
either by Spanish priests or by refugees from the Rio Grande pueblos. They 
were observed in the Chelly canyon by Simpson in 1850.” 

Straw was also used in adobe in making brick in a rum m West (Segi) 
canyon, which seems to show Spanish influence. The laying of the wall was 
hurriedly done. 

Concerning these “bnck” Doctor FewKes says 2 

“The ruins in West canyon (plate 2) are particularly interesting from the 
fact that the walls of some of the rooms are built of elongated cylinders of clay 
shaped like a Vienna loaf of bread (much like the ‘turtlebacks' of Kidder and 
Guernsey).^ These ‘bricks’ consist of a bundle of twigs enveloped m red clay, 
which forms a superficial covering, the ‘brick’ being flattened on two faces. 
These unusual adobes were laid like bricks, and so tenaciously were they held 
together by clay mortar that m one instance the corner of a room, on ac- 
count of undermining, had fallen as a single mass. The use of straw-strength- 
ened adobe blocks is unknown in the construction of other cliff houses, al- 
though the investigations at Cliff Palace in Mesaverde National Park revealed 
the use of cubical clay blocks not having a central core of twigs or sticks, and 
true adobes are found in the Chelly canyon and at Awatobi.” 

There seems also to be evidence that even the Navajos used the De Chelly 
cliff houses as places of defense since our occupation of the country. In one 
of the congressional publications (?) of about 1868 one of the generals who 
visited the region makes affidavit that the Navajos fired on his troops from 
cliff-house protections in the De Chelly region .4 


a. Water Supply Paper 880, p. 73. 

1 . Loc. Cit., p. 5. 

W t* liOC. cit., pp. 4, 6. 

S. Loc. dt., pp. 42, 48. The parentheses are the writer’s. 

4. The book containing this affidavit was iti the Wetheril library at Kayenta in the 
summer of and was read bv the writer there. Diligent search for the book, however, 

now both by him and by the Wetherila has so far failed to locate it. 
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Indian traditions also indicate that at least a great majority of the recent- 
looking ruins were made by the Pueblos since the coming of the Spaniards. 

When at Jemes the Indians told the writer that both in 1694 and 1696, 
when they were defeated by the Spanish allies under De Vargas, the bulk of 
their people fled to the Navajo country, where they remained many years. 
They also stated that many of their people remained with the Navajos, while 
some Navajos returned with them on their return to their former homes, and 
still remain with them. Moreover, in going around the village of Jemez one 
can readily determine those of the former Navajo stock from the true Pueblo 
type, thus verifying the tradition, 

Mrs. Lulu Wetheril, who has studied the Navajo customs for many years 
and who is now chairman of the Woman’s Roosevelt Memorial Association for 
Arizona and museum assistant of the State University at Tucson, Ariz., told 
the writer that there were several Jemez clans among the Navajos, also sev- 
eral clans from other pueblos, and that each clan had its tradition concerning 
its being incorporated in the Navajo tribe as a unit, with full, equal privi- 
leges with the original Navajos. 

Concerning these accessions to the Navajo tribe the Navajo Ethnologicaf 
Dictionary says *5 

“Strangely enough, some of the . accessions, such as the Jemez, 

Sia and IFte clans, coincide both in name and affiliation with the original 
clans ’adopted by the Navajos from these tribes. These are not regard^ as 
captive clans, ... as their relationship with all the other clans of the 
group IS never disputed.” 

Concerning the relationship of the Jemez with the Navajos, and the Jemez 
finally fleeing to the Navajo country. Doctor Hodge says.^ 

“In the opinion of Bandelier it is probable that ten pueblos were inhabited 
by the tribe (Jemez) in the early part of the sixteenth century Doubtless the 
reason for the division of the tribe into so many lesser village communities, 
instead of aggregating in a single pueblo for defense against the persistent 
aggressiveness of the Navajos, according to Bandelier, was the fact that 
cultivable areas in the sandy \ alley of the Jemez and its lower tributaries are 
small and at somewhat considerable distances from one another; but another 
and perhaps even more significant reason was that the Navajos were appar- 
ently not troublesome to the Pueblos at the time of the Spanish conquest. On 
the establishment of Spanish missions in this section and the introduction of 
improved methods of utilizing the water for irrigation, however, the Jemez 
were induced to abandon their pueblos one by one, until about the year 1622 
they became consolidated into the two settlements of Gyusiwa and probably 
Astialakwa, mainly through the efforts of Fra Martin de Arvide. These 
pueblos are supposed to have been the seats of the missions of San Diego and 
San Joseph, respectively, and both contained chapels, probably, from 1618. 
Astialakwa was permanently abandoned prior to the Pueblo revolt of 1680, 
but in the meantime another pueblo (probably Patoqua) seems to have been 
established, which became the mission of San Juan de los Jemez. About th^ 
middle of the seventeenth century the Jemez conspired with the Navajos 
against the Spaniards, but the outbreak plotted was repressed by the hanging 
of twenty-nine of the Jemez. A few years later the Jemez were again con- 
federated with the Navajos and some Tigua against the Spaniards, but the 
contemplated rebellion was again quelled, the Navajos soon resuming their 


6. An Ethnological Dictionary of the Navajo Language, by the San Franciscan Fathers 
of St. Michaels, An*., p. 426. 

6. Hodge, Frederick Webb; Handbook of American Indians: Bull. 30, Bureau of Am. 
Ethnology, vol. 1, pp. 629, 630; Washington, 1911. 
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hostility toward the village dwellers. In the revolt of the Pueblos in August, 
1680, the Jemez took a prominent part. They murdered the missionary at 
Gyusiwa (San Diego de Jemez), but the missionary at San Juan de los Jemez, 
with the alcalde, mayor and three soldiers, succeeded in escaping. In 1681, 
when Governor Otermin attempted to regain possession of New Mexico, the 
Jemez retreated to the mesas, but returned to their village on the evacua- 
tion of the region by the Spaniards. Here they probably remained until 1688, 
when Cruzate appeared, causing them to flee again to the heights. When 
Vargas came in 1692 the Jemez were found on the mesa in a large pueblo, but 
they were induced to descend and to promise the Spaniards their support. 
The Jemez, however, failed to keep their word, but waged war during 1693 
and 1694 against their Keresan neighbors on account of their fidelity to the 
Spaniards. Vargas returned to Jemez in 1693, when they reiterated their 
false promises. In July, 1694, he again went to Jemez with 120 Spaniards and 
some Indian allies from Santa Ana and Sia. The mesa was stormed, and 
after a desperate engagement, in which eighty-four natives were killed, the 
pueblo was captured. In the month following, Vargas (after destroying this 
village, another on a mesa some distance below, and one built by their Santo 
Domingo allies three leagues north) returned to Santa Fe with 361 prisoners 
and a large quantity of stores. From this time on the only then existing 
pueblo of the Jemez reoccupied was San Diego, or Gyusiwa, which was in- 
habited until 1696, when the second revolt occurred, the Indians killing their 
missionary and again fleeing to the mesas, where they constructed temporary 
shelters. Here they were joined by some Navajos, Zuni and Acoma allies and 
made hostile demonstrations toward the Sia, Santa Ana and San Felipe peo; 
pie, but in June of the year mentioned they were repulsed by a small de- 
tachment of Spaniards from Bernalillo and Sia with a loss of thirty men, 
eight of whom were Acoma. The defeated Jemez this fime fled to the 
Navajo country, where they remained several years, finally returning to their 
former home and constructing the present village, called by them Walatoa, 
^Village of the Bear.^ 

Also concerning the same movements El Palacio states 

^Tn 1646 the Spaniards hanged twenty-nine of the Jemez Indians for con- 
spiracy with the Navajos. At the outbreak of the Pueblo rebellion of 1680 
Jemez killed one of its two Franciscan missionaries. Fra Juan de Jesus. In 
1694 the Pueblos of Jemez were defeated in a pitched battle by De Vargas, 
the Indians losing 84 killed and 361 prisoners, and their two towns were 
burned. In 1696 the Jemez people again rebelled and killed their missionary. 
Fra Francisco de Jesus Maria Casanes. They were defeated m San Diego 
canyon with a loss of 30 killed, including 8 Pueblo allies from Acoma. The 
Jemez fled to the Navajo country. By 1709 they had built the present pueblo.” 

Again, concerning the Navajo tribe’s growth, Doctor Hodge says.® 

^^Somc of the accessions were evidently of Athapascan origin, as is most of 
the tribe, but others were derived from different stocks, including Keresan, 
Shoshonean, Tanoan, Yuman and Aryan; consequently, the Navajos are a 
very composite people. A notable accession was made to their numbers, 
probably m the sixteenth centuiy, when the Thkhapaha-dmnay joined them. 
These were people of another linguistic stock — Hodge says 'doubtless Tanoan’ 
— for they wrought a change in the Navajo language. A later very numerous 
accession of several clans came from the Pacific coast ; these were Athapascan. 
Some of the various clans joined the Navajos willingly, others are the de- 
scendants of captives.” 

The Tanoan family included the Towa, Tano, Tigua, Jemez and the Piro 
group of Indians, and, according to the above by Hodge, it was accessions from 
this family that caused the change m the language of the Navajo from that 
of the pure Apache. 


T. Mission churches in New Mexico: El Palacio, August 25, 1018, pp. 120, 121. 
8. hoc. cit., vol. 2, p. 42, 
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That Pueblos have migrated to the country of the Hopi-Navajo is un- 
doubted. Among these are the Hano of the Moqui. Hodge mentions these 
Indians and their coming to the Moqui (Hopi) country, as follows;® 

“Hano (contracted from Anopi, ‘eastern people’* Fewkes). The eastern- 
most pueblo of Tusayan, northeast Arizona, and familiarly spoken of as one of 
the Hopi villages. It is, however, occupied by Tewa people, whose ancestors, 
early in the eighteenth century, migrated from the upper Rio Grande, in 
New Mexico, principally from an ancient pueblo known as Tsawarii, above 
the present town of Santa Cruz, where the hamlet of La Puebla now stands.” 

Also during the troubled times the Piciiris and a part of the Taos fled to 
the Jicarilla Apaches at El Quartelejo, m Beaver creek valley, Scott countj^ 
Kansas; the rum of their village there being excavated by Wilhston and 
Martin m 1900. The site is 350 leagues (1,210 miles) northeast of Santa Fe.i 

“The Sandias, near Bernalillo, N. Mex , abandoned their pueblo during 
the Pueblo revolt of 1080, most of the inhabitants fleeing for safety to the 
Hopi country m northeastern Arizona, where, probably with other refugees, 
they built the village of Payuiiki, on the Middle mesa, th(‘ walls of which are 
still partly standing Payupki is the name bv which the Sandia pueblo is 
still known to the Hopis. In 1681 Governor Otermm, during his attempt to 
reconquer New Mexico, burned Sandia The people remained among the 
Hopis till 1742, when Fathers Delgado and Pino brought 441 of them and 
their children to the Rio Grande, but it would seem that some of these re- 
turned to Arizona, since Father Juan Miguel Menchero, m a petition to the 
governor m 1748, stated that for six years he had been engaged in missionary 
work among the Indians, and had ‘converted and gained more than 350 souls 
from here to the Puerco river, which I have brought from the Moqui pueblos, 
bringing with me the cacique of these Moqui pueblos, for the purpose of 
establishing their pueblo at the place called Sandia ’ 

In Mr. Hodge’s write-up on the Hopis^ he gives more facts concerning 
migrations to the Hopi country He says m part. 

“The pueblos of Walpi, Mishongnovi, and Shongopovi, situated m the foot- 
hills, were probably abandoned about the time of the Pueblo rebellion, and 
new villages built on the adjacent mesas for the purpose of defense against 
the Spaniards, whose vengeance was needlessly feared. The reconquest of 
the New Mexican pueblos led many of their inhabitants to seek protection 
among the Hopi toward the close of the sevenlocmth century. Some of these 
built the pueblo of Payupki, on Middle mesa, but were taken back and settled 
at Sandia about the middle of the eighteenth century About 1700, Hano 
was established on East mesa, near Walpi, bv Tewa from near Abiquiu, N. 
Mex., who came on the invitation of the Walpians. . . . Two other 

pueblos — Sichomovi, on First mesa, built by the Asa clans (q. v ) from the 
Rio Grande; and Shipaulovi, founded by a colony from Shongopovi, on 
Second or Middle mesa — are both of comparatively modern origin, having 
been established about the middle of the eighteenth century, or about the 
time the Payupki people returned to their old home. 


“The Honau (Bear) clan is represented on each messa and is supposed to be 
the oldest in Tusayan. It is said to have come originally from the Rio Grande 
valley. . . . The Kohop (Wood) phratry came from Siskyatki and have a 


9. Loc cit , vol 1, p 631 

1. See Hodge; loc. cit. p 246, in account of the “Picuns.” 

2. Hodge; loc. cit., vol. 2, pp. 429, 430. 

3 Loc. Cit , vol. 1, pp. 661-664. 
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few representatives in Walpi and in the other villages. The traditional home 
of th^ Kokop and allied clans was Jemez (q.v.), in New Mexico. . . . The 
Asa people were Tewa in kin, coming originally from the Rio Grande valley 
and settling successively at Zuni and in Canyon de Chelly.” 

Again when taking up the archaeology of the Hopi country, he says : 

“Sikyati, another large and well known ruin, in the foothills of the East 
mesa, was occupied in prehistoric times by Kokop clans of Keresan people 
from the Rio Grande country. They had attained a highly artistic develops 
ment, as exhibited by their pottery, which is probably the finest ware ever 
manufactured by Indians north of Mexico. 

‘Tayupki, a picturesque rum on Middle mesa, was settled by Tanoan people 
(apparently Tigua) about the year 1700 and abandoned about 1742, when the 
inhabitants were taken back to the Rio Grande and settled at Scandia. 

“Some of the most important rums m the Hopi country are situated on the 
nm of Antelope mesa, not far from Awatobi, and are the remains of Keresan 
pueblos. Among these are Kawaika and Chakpahu In the same neighbor- 
hood are the rums of Kokopi, once occupied by the Wood clan, originally from 
Jemez.” 

In writing about the Tanoan, he also states 

“The (Tano) tribe was almost entirely broken up by the Pueblo revolts of 
1680- ’96, the Indians removing mainly to the Hopis of Arizona after 1694, and 
the last tribal remnant m New Mexico dying from smallpox early in the 
nineteenth century.” 

Also, in speaking of the clans of the Laguna Indians, he states ^ 

“According to Laguna traditions, the Bear, Eagle, Water, Turkey and Com 
clans, together with some members of the Coyote clan, came originally from 
Acoma; the Badger, Parrot, Chaparralcock and Antelope clans, and some 
members of the Coyote clan, came from Zuni ; the Sun people originated prob- 
ably in San Felipe; the Water Snake m Sia; the Rattlesnake probably in 
Oraibi; the Wolf and Turquoise m Sandia; the Earth clan m Jemez; the 
Mountain Lion and Oak people claim to have come from Mt Taylor; the 
Lizard clan is of unknown origin. Laguna, therefore, is not only the most 
recent of the New Mexican pueblos, but its inhabitants are of mixed origin, 
being composed of at least four linguistic stocks — Keresan, Tanoan, Shos- 
honean, and Zufiian.” 

“The original settlers (of Walpi) were the Bear people, who are represented 
to have come from Jemez. These colonists were later joined by the Snake and 
Horn peoples, whose ancestors lived m extreme northern Arizona. The 
Kachina clan came from the east; the Reed people are descendants of women 
captured at a Hopi town, now a rum, called Awatobi. The Kokop clan came 
from Jemez, and made Walpi their home after the fall of their own pueblo, 
Sikyatki, in prehistoric times. The Patki, Kuhuch, and Piba-Tabo originally 
came from the south, where ruins of their pueblos are still visible at Winslow 
and near Hardy, Ariz., on Little Colorado river. The Flute people came from 
northern Arizona, where they once lived with the Horn and Snake clans. The 
Asa migrated from Zufii. The sociological history and growth of Walpi are 
as follows. (1) Formed by Bear clans; (2) increased by accession of Snake 
clans; (3) enlarged by clans after the overthrow of Sisyatki; (4) destruction 
of Awatobi and assimilation of many clans therefrom; (5) advent of clans 
from the Little Colorado; (6) advent of Asa clans from Zufii; (7) advent of 
the Tewa clans, some of whose descendants now live in Hano.”® 


4 . Loe. cit., vol. 2, p. 686. 

5. Loc. dt., vol. 1, p. 752. 

6. Hodge; loc. cit., vol. 2, p. 902. 
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Also concerning the movements of the San Cristobal, Doctor Hodge writes 

^The natives of this pueblo (San Cristobal) and of San Lazaro were forced 
by hostilities of the Apaches, the eastern Keresan tribes and the Pecos to 
transfer their pueblos to the vicinity of San Juan, where the towns were built 
under the same n^mes. . . . This removal (which was more strictly to a 
place called Pueblito, near the present Potrero, abput two miles east of Santa 
Cruz on the Rio Santa Cruz) occurred after the Pueblo revolt of 1680 and prior 
to 1692, at which later date the natives were found by Vargas in their new 
locality. The pueblo was abandoned in 1694, but was later reoccupied, and 
was finally deserted in 1696 after the murder of their missionary in June of 
that year. Most of their descendants are now among the Hopi of Arizona.^' 

It is also written concerning the ruined pueblo of Tsawarii* ‘^According to 
Tigua informants, it was once occupied by some of their people who went to 
live with the Hopi.”® 

It IS also stated that Tisama, of Laguna, near the Indian village of that 
name, was so named because, it is said, some Sia once lived there. 

That the Asa clans of Hopi not only once lived on the Rio Grande, but 
built villages at Canyon de Chelly, is attested by Hodge, as follows:® 

“In the early days this people (the Asa clans) lived near Abiquiu, in the 
Chama nver region of New Mexico, at a village called Kaekibi, and stopped 
successively at the pueblos of Santo Domingo, Laguna, Acoma and Zufii be- 
fore reaching Tusayan, some of their lamilies remaining at each of these 
pueblos, except Acoma. At Zuni their descendantvs form the Aiyaho clan. On 
reaching Tusayan the Posiwu, Puchkohu and Pisha clans settled with the Hopi 
Badger clan at Awatobi, the remainder of the group continuing to and settling 
first at Coyote spring near the east side of Walpi mesa, under the gap, and 
afterwards on the mesa at the site of modern Hano. This village the Asa 
afterwards abandoned on account of drought and disease, and went to Canyon 
de Chelly, about seventy miles northeast of Walpi, in the territory of the 
Navajos, to which tribe many of their women were given, whose descendants 
constitute a numerous clan known among the Navajos, as Kinaani (High- 
standing House). Here the Asa lost their language, and here they planted 
peach trees in the lowlands; but a quarrel with the Navajos caused their re- 
turn to Hano, at which pueblo the IVwa, from the Rio Grande, in the mean- 
time had settled. This was probably between 1700 and 1710. The Asa were 
taken to Walpi and given a strip of ground on the east edge of the mesa, where 
they constructed their dwellings, but a number of them afterwards removed 
with the Lizard and Bear people to Sichumovi.^’ 

In verification of the above Doctor Hodge also gives the following in an- 
other section of the above-cited book (p. 306) 

“A well-authenticated tradition exists among the Hopi that about the 
middle of the eighteenth century a group of their clans, the Asa people, de- 
serted their village on account of an epidemic and removed to Canyon de 
Chelly, where they occupied the cliff shelters for a considerable period, inter- 
marrying with the Navajos.^’ 

It is written of the dance fraternity known as Kachina:! 

“Kachina: The sacred dancing phratry of the Hopi, comprising the 
Kachina, Gyazru (Paroquet), Angwusi (Raven), Sikyachi (Yellow Bird), 


7. Loc. cit., vol. 2, p. 428. 

8. See Tsawarii; Handbook of American Indians, vol. 2, p. 822. 

9. Loc. cit,, vol. 1, pp. 99, 100. 

1. Hodge; loo. cit., vol. 1, p. 688. 
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Tawamama (Blackbird), Salabi (Spruce), and Suhubi (Cottonwood) clans. 
They claim to have come from the Rio Grande, but lived for some time near 
the now ruined pueblo of Sikyatki/^ 

During the troubled times in 1697-1703 rebel Queres from Santo Domingo, 
Cieneguilla and Cochiti fled westward and built the pueblo of Cubero, four- 
teen miles north of Acoma 2 

Concerning the rum of Kokopki Hodge says * 3 

“Kokopki (Hopi: ‘house of the Firewood people^. A large, ancient, ruined 
pueblo, attributed by the Hopi* to the Firewood clan, originally a Jemez 
people; situated on a low mesa, near Maupm’s store, at Mormon John’s 
spring, in Jeditoh valley, two and one-half miles east of Ream’s Canyon 
school.” 

According to the above, this village was a Jemez pueblo. 

Payupki was a pueblo, settled by Rio Grande Indians. Hodge says con- 
cerning it 4 

‘‘It IS a ruined pueblo on a point of Middle mesa, six miles north of Mis- 
hongnovi, northeast Arizona. It was built and occupied by discontented 
Tanos, Tewa and Tigiia from the Rio Grande, wdio left their homes between 
the Pueblo rebellion of 1680 and 1696. In 1706 the Payupki villagers were 
attacked and defeated by captain Holguin, who in turn was driven by the 
Hopi from their territory. In 1742 Padres Delgoda and Pino visited the 
Hopi country and returned to the Rio Grande with 441 Indians, said to have 
been Tigua, originally from Sandia and Alameda, and established them in the 
refounded pueblo of Sandia, to which village the Hopi still apply the name 
Payupki.” 

Most of these great movements were during the troubled times of 1680- 
1^03, but there were other troubled times between the peoples of the region, 
and the Spaniards, almost if not as extensive as that of 1680. 

When Coronado and his array of helmets and bright, shining armor came 
into the region of the village peoples there was a scattering of these simple 
folk, much like the fluttering efforts of a bunch of chickens to get away from 
a coyote who has suddenly got into the hennery. A summary of these 
troubled times in the Rio Grande region reads ^ 

“The Spaniards were received by them (the Tigua) with friendliness, but 
when it was decided to spend the winter of 1540-’41 m Tiguex province (at 
Bernalillo on the Rio Grande), and the Spaniards demanded of the natives 
‘about 300 or more pieces of cloth’ with which to clothe the army, even strip- 
ping the cloaks and blankets from their backs, the Indians avenged this and 
other outrages by running off the Spanish horse herd, of which they killed 
a large number, and fortifying themselves in one of their pueblos. This the 
Spaniards attacked, and after exchanging signs of peace the Indians put down 
their arms and were pardoned. Nevertheless, through some misunderstand- 
ing the Spaniards proceeded to burn at the stake 200 of the captives, of 
whom about half were shot down m an attempt to escape the torture to 
which the others were being subjected. Says Castaneda, the principal chroni- 
cler of the expedition: ‘Not a man of them remained alive, unless it was some 
who remained hidden in the village and escaped that night to spread through- 
out the country the news that the strangers did not respect the peace they 
had made.’ As a result of this ill treatment the Tigua abandoned all but 


2. See Hodge; loc cit., vol. 1, p. 369. 

8. Loc. cit., vol. 1, p. 723. 

4. Loc. cit., vol 2, p. 218. 

6. Handbook of American Indians, vol. 2, p. 748. 



Archceological Notes. 


325 


two of their villages, one of which was also known to the Spaniards as Tiguex, 

. . into winch they took all their stores and equipped themselves for 
the inevitable siege. Every overture made by the Spaniards was received 
with derision by the natives, who informed them that they ‘did not wish to 
trust themselves to people who had no regard for friendship or their own 
word which they had pledged.’ One of the Tigua villages was surrounded 
and attacked by means of ladders, but time and again the Spaniards were 
beaten off, fifty being wounded in the first assault. During the siege, which 
lasted fifty days, the Indians lost 200 of their number and surrendered 100 
women and children. Finally the water supply of the natives became ex- 
hausted, and in an attempt to leave the village at night and cross the river 
with the remainder of their women, ‘there were few who escaped being killed 
or wounded.’ The other pueblo suffered the same fate, but its inhabitants 
apparently did not withstand the siege so long. In attempting to escape 
the Spaniards pursued ‘and killed large numbers of them ’ The soldiers then 
plundered the town and captured about 100 women and children.” 

Castaneda continues by stating that the remaining Indians fled to the 
mountains and could not be induced to return till the army left the region 
for Pecos, and on the return of the army they fled again The same is his 
statement of piacticallj^ every place they went. The Zuni fled to Thunder 
mountain. The Hoi)is fled at the coming of the men with the fiery-mouthed, 
four-legged beasts, as the Indians termed the horses — and so on The state- 
ment says “the Rio Grande Indians fled to the mountains,” but does not say 
where they fled; and, of course, there is no wa\’ of knowing whether the bulk 
of them ever returned, as it was forty years before another white man, 
Chamuscado, with eight soldiers, visited the region, and it was not till about 
1629 that any real jiermanent settlement was made among them, at which 
time it was found that the earlier explorers had greatly “exaggerated” the 
population. 

At several times between Coronados time and 1680 there were troubled 
times, and each time the record reads “The Indians fled to the mountains.” 
As the Teya and the Apaches of the east were generally hostile to the 
Pueblos, and the Athapascans of the west were, on the whole, friendly in 
those early times, pracfically every time there was a disturbance the Pueblos 
fled westward and northwestward The same was also probably true at 
least just prior to the advent of the white man. From the information ob- 
tained by Coionado, the Pueblo Indian enemies of that time were the In- 
dians of the foothill-plains region. His expedition found the ruins of many 
villages between Bernalillo (Tiguex) and Pecos, also some villages where 
only a remnant were left as occupants. The Pecos advised him that these 
villages had just recently been overwhelmed by raids of the more savage 
tribes to the southeastward. At the time of these troubles in the Rio Grande- 
Pecos region the eastern Pueblos would flee westward for safety. Then when 
things would return to normal again all or a part of them would probably 
return. 

Being Pueblos, they built pueblos in the places where they fled to in these 
trouble-upheavals. Sometimes the refugees from several different allied 
villages would together build the new village. Also at times even Pueblos of 
different linguistic families would join in building a common village. This, 
by the way, would lead to a change in the pottery design, etc., with a probable 
improvement of the same. 

Thus did the Pueblos flee westward time after time and build villages, 
which they in time abandoned to return to their former homes. But all did 
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not return. Some remained with the Hopi, some with the Zufii, some with 
the Acoma and Laguna, still retaining their Pueblo customs, modified in a 
measure by the customs of the peoples with whom they became amalgamated. 
Others became a part of the Navajo tribe, and though they were m such 
numbers that their incorporated words m the Navajo tongue have charac- 
teristically modified that language in a very noticeable degree, their identity, 
except a broken-down clan organization, has been wholly obliterated. 

These comings and goings to the Navajo country and a staying of a part 
of those who came have resulted as follows: Both in protected places in the 
Navajo country and along the eastern margin of same are ruins of extensive 
villages which were constructed by these fleeing people from time to time, the 
more recent ones appearing as though they were abandoned only yesterday, 
so to speak. In addition, there are thp remains of places of habitation and 
potsherds of the fragments of tribes that voluntarily remained with the Nava- 
jos and finally became amalgamated with that tribe. Moreover, their cus- 
toms were deteriorating in their decline from the complex Pueblo type to that 
of the savage. In this change the pottery deteriorated in make from the 
specialised types of the village people to the very crude type of black ware of 
the Navajo. As a result pottery m all stages between the two would be ex- 
pected to be found, and the same has been found in the so-called slab-house 
culture. And again, these incorporated peoples changed their, places of dwell- 
ing from the pueblo type to the hogan, and one would expect to find lodges 
grading from the one toward the other, and this we do find in the slab-house 
structure. While still a house structure, the slab house was neither a pueblo 
nor a hogan, but a step between the two; and at that, possibly a hurriedly 
built, temporary abode — a foundation of rock, set on edge, was plastered 
over and built on with adobe (often plastered over a wickerwork frame) to 
complete the structure. The steps seem to be these: (1) A type pueblo; (2) 
a poorly constructed pueblo; (3) a hurriedly built structure, ‘composed of 
^^turtleback” brick; (4) the circular slab house; and (5) the hogan. Who can 
say but what the Navajo hogan is a combination of the Apache style of brush 
or flag structure and the Pueblo roundhouse (kiva) structure. (Also, in the 
development of the original Pueblo culture, provided it developed m the 
region, one would find the reverse — the development from the simple struc- 
ture to the complex pueblo; and there seems to be evidence in places that 
such was also developed in the region.) 

As these comings of the Pueblo peoples to the Navajo country and a por- 
tion of them remaining and becoming a volunteer part of the Navajo tribe 
seems to have occurred time after time, one would expect to find the grada- 
tion of culture from the village to the hogan repeated in varying form time 
after time; and such seems to be the case, though more data will be required 
to make sure of this point. It might be well to add here also that some of the 
refugee Pueblos might also have aligned themselves with the Piute and Utes 
and been absorbed by them. We might, therefore, find retrograde grada- 
tions between the true Pueblo and the Ute and Piute cultures. 

The culture, as it is now understood, appears to have originated in the 
San Juan country, somewhere in the region where Utah, Colorado, New 
Mexico and Arizona meet, extending southward and eastward. At this time 
the villai5«al were more or less of the small-house type, much like those of the 
Pecos people just prior to the coming of the Spaniards. 
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In writing of the Pecos Doctor Hodge mentions this phase of their habita- 
tion thus:® 

^*In prehistoric times the Pecos people occupied numerous pueblos contain-* 
ing from 200 to 300 rooms each, and many compactly built, single-story house 
groups of from ten to fifty rooms each. These were scattered along the valley 
from the north end of Canyon de Pecos grant to Anton Chico — a distance of 
forty miles.” 

In the same manner did the village people for a long period of time. Thus 
far and wide they pushed their possessions till they controlled a vast country. 
They were m undisputed possession and had no fear of enemies, else they 
would not have built their villages of the small-house type, and would not 
have built them in the open, exposed places as they did. Like ourselves, they 
felt secure. The rums of that far-off time are now known as the villages of 
the small-house people, just as our own countrysides may be designated as 
houses of the single-house people by the archaeologists 2,000 years hence. 
Conditions are such that we now feel secure in our one-family house; if they 
were not we would flock to centers for y)rotection against a common foe. 
They felt secure m their small-house villages. Then there came troublous 
times. To meet the crises the villagers flocked to the cliffs or built those 
massive piu'hlo structures that arc a wonder m our day, as did the Pecos 
just before the coming of the Spaniards. At this time the Pueblo culture 
seems to have reached its highest stage of perfection m the mesaverde re- 
gion and in the Montezuma, McElnio and Segi canyons and in the regions 
about Canyon de Chelly and neighboring canyons. The six-pilastered kiva of 
Turkey House m Segi canyon shows that the culture came from the north- 
east to that canyon. Then the Pueblos were driven out of the region. The 
enemj^ — probably the Athapascans, Utes and Piutes — came from the west and 
northwest. Before them many of the Pueblos fled to the region of the Rio 
Grande - Pecos country. Others went southward. The Hopis tenaciously held 
fast to each inch of ground till they were compelled to leave it. They then 
retreated no further than they had to. At the coming of the Spaniards they 
were being driven out of Moenkopi by the northern savages. For 250 years in 
historic times they continued the struggle; and but for the aid of the white 
man, as is well known, the Navajo would have their beautiful fields under his 
ruthless heel there to-day, and the region where 300 Hopi now possess a fine 
village would be a desert. 

Then after the Pueblos had all left the region of their ancestral home, like 
all peoples without records, this home passed into a myth. Moreover, the 
Grand canyon, that for ages, through the supposed will of their gods, was the 
barrier on the west and nortjj between their lovely land of plenty and 
hapjiiness and the wilderness of the savages on the other side, became the 
mythical ^‘lagoon,” the sipapu from which they believed they all originated 
and to which they expect to return at the close of this life. When wC meet a 
stranger we often ask him, Where did you come from?” The Indian is even 
more pointed with this question. To this question every Pueblo replied, 
^‘From the unfathomable hole in the earth” (the Grand canyon). Hence in 
passing into myth it became the hole (sipapu) through which the mythical 
first people came up from the mythical earth shelf below. To commemorate 
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this event and to keep it ever in mind, the sipapu hole — a small, round hole — 
is usually made in the floor near the center or near one end of each kiva, or 
in a slab of cottonwood similarly placed in the edifice, as a medium of com- 
munication with the underworld. The lagoon that they mention as sipapu, 
therefore, would appear to be the Grand canyon passed into myth. My Hopi 
helper, Clarence Taptiika, advises me that his people consider this canyon 
their sipapu This would also point to a common origin of all the Pueblos, 
and also that their ancestral home was on the banks of that great chasm. 

In the going and coming years after the great migrations, after a long lapse 
of time there aro«?e troubles in the new homes and they were driven back or 
fled back through fear to their old homes, where the attitude of a former 
enemy had changed for a time. There they again made their homes till they 
were again driven out or became amalgamated with the more savage tribes 
of the region. Each time thev returned they built a new set of villages. Two 
of the greatest of these westward migrations were probably in historic times — 
one at the time the Pueblos fled from the blazing armored men of Coronado, 
the other during the troubled times of 1680-1705. It is, moreover, quite possible 
that the recent-looking rums, such as Keetseel and Bctatakin in the Scgi and 
a great part of the well-preserv^ed nuns m De Chelly, Chaco and Del Muerto 
canyons, were built at this time. 

In speaking of the rums in Segi canyon Doctor Fewkes says “The writer 
does not regard these rums of great antiquity; some of the evidence indicates 
they are of a later time “ He continues “Many of the rums in Canyon de 
Chelly, situated east of Laguna creek, show marked evidence of being modem.’’ 

Concerning the modern appearance of certain rums Hodge also says.® 
“That many of them (the cliff houses) were occupied m comparatively recent 
times is apparent from their excellent state of preserv^ation ’’ 

The Jemez went to the Navajo country, so the Indian myths and Spanish 
records state. The records also state that at a later date the Spanish priests 
brought them back and they built their present village of Walatoa; but so far 
as the writer can leam, no record states to what part of the Navajo country 
they went. Betatakin has the appearance of a Jemez ruin and Keetseel that 
of a Santo Domingo village, and the kivas somewhat resemble those of these 
two respective villages, as now in use. That these two villages (Keetseel and 
Betatakin) are later m time than Turkey House near Keetseel is conceded by 
all the archaeologists who have examined them. More data and a careful coih- 
parison of the pottery of these villages with the pottery of Gyusiwa at Jemez 
and the pottery of other eastern seventeenth-century villages of the Rio 
Grande region may throw some light on this subject. 

The proof, beyond doubt, that a considerable part of the Tanoan Pueblos, 
to which stock the Jemez belong, voluntarily joined the Navajo nation, as 
probably did a minor number of the other Pueblo stocks, may also throw some 
light on why the Pueblo population has so diminished in numbers and the 
Navajo made such a rapid increase. Lesser accessions, besides the numerous 
captives, may also have been added to the various Apache bands in the same 
manner. 

Thus in historic times, according to the Spanish records, and in prehistoric 
times, according to Indian myths, the Athapascan family and also the Ute 

. .A,' — I 
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family of Indians were being increased in numbers at the expense of the 
Pueblos. Farther back in time, when the Pueblos were at the zenith of their 
power, the opposite was probably true. It was probably the incorporation of 
large bodies of people from other tribes in their different divisions that caused 
the three distinct Pueblo languages of our day, the same as the incorporating 
of a large Tanoan stock with the Navajo has changed the latter’s language, as 
all ethnologists recognize. 

That the Pueblos left the region through compulsion or fear seems very 
clear to the writer, though he realizes that this is contrary to the accepted 
theory. 

Kidder and Guernsey suggest that thejr leaving the region was possibly due 
to climatic change, stating 

“It has not been fully explained, though an attempt to account for it on the 
basis of climatic change has been made by Huntington (1914).” 

Doctor Fewkes sums up his opinion in these words i 

“The cliff dwellings were constructed partly for defense, but mainly for the 
shelter afforded by the overhanging cliff, and the cause of their desertion was 
not due so much to predatory enemies as failure of crops or the disappearance 
of the water supply.” 

But Hodge seems to be inclined to the other theory. In writing of the cliff 
dwellers he says 2 

“It IS commonly believed that the agricultural tribes of pre-Spanish times, 
who built large towns and develojied an extensivT irrigation system, resorted 
to the cliffs, not from choice, but because of the encroachments of warlike 
tribes, who were probably nonagricultural, having no well-established place of 
abode. This must be true to some extent, for no people, unless urged by dire 
necessity, would resort to fustnasses in remote canyon walls or to the margins 
of barren and almost lnacce^slble plateaus and there establish their dwellings 
at enormous cost of time and labor; and it is equally certain that a people 
once forced to these retreats would, when the stress was removed, descend to 
the lowlands to reestablish their houses where water was convenient and in the 
immediate vicinity of arable lands ” 

Again touching on this subject when discussing the Pueblos, he writes 

“These are the cliff dwellings built and occupied by the ancestors of the 
present Pueblos, no doubt for purposes of defense against ancient enemies.” 

In the writer’s opinion, there is no evidence that the cliff dwellers and 
Pueblos left this region on account of climatic change and the lack of water. 
On the contrary, from the coming of the cliff dwellers to this region to our 
own time the climate has remained practically the same. Had there have 
been any radical change, sufficient to drive even man from the region, it would 
show in the flora and fauna of the country. The remains of the plants and 
animals found in the ruins are the same as species now living in the region. If 
the country had become such a desert that man could not live in it, the plants 
and animals of the predesert time would have succumbed as well as man; but 
such is not the case. The hills, buttes and mesas are covered with the same 


9 . Loc. cit . 201n. 
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plants now as in that far-off time; the same animals roamed the region then 
as when the white man came, and the same birds flitted through the air. 
Moreover, the geological and archseological evidence both show that through 
intensive irrigation produced by these people check dams were constructed in 
all the washes, and reservoirs were built at every possible place for the purpose 
of retarding the water flow and impounding it for village use and for the irri- 
gation of their fields. The evidence also shows that through this careful use of 
the water the washes and master stream of the region became plugged with 
wind-blown earth and outwash material from the diminished, weak outflow of 
the mountain streams, due to the intensive impounding water system. As a 
result the valley floors were aggraded and pools of shallow lakes were formed 
along their courses. By this aggrading of the valley floors and the resultant 
ponded, laked stage, all the precipitation of the region was retained for the 
use of the cliff-dweller people; and this laked, ponded condition continued on 
down through the ages to our own time. But when the climatic conditions had 
reached the most favorable stage for the habitation of man, as there is ample 
evidence, the villagers left the region. Moreover, if they were compelled to 
leave the region on account of continued drought and lack of water, as is 
alleged, how could the Hopi, in a much drier section of the country, less than 
sixty miles distant, survive to our own time. It does not seem reasonable that 
the one could have survived to the number of 2,500 people and the other, in a 
more favored region as to climate and water supply, should haVe been wholly 
driven out by drouth. Another cause must be sought. 

There is also ample evidence, it seems, that the Hopi wertj at least a part 
of the former people of this region, and it does not look reasonable that they 
would leave the beautiful valley of Laguna creek and the canyons of the Segi 
with their ponds and lakes for the sandblown region of the Hopi country of 
our day except through duress at the hands of a numerous enemy. Moreover, 
the concentration of the small-house p*:oples into huge communal edifices 
just before the abandonment of the region shows beyond doubt that they 
were harassed by such a people. 

Again, the pueblos that have been abandoned in our own time have not 
been abandoned on account of climatic conditions, but through fear of attack, 
provided they were not overwhelmed by an enemy before they had a chance 
to escape. 

The Quercho in the sixteenth century and the Comanche in the seven- 
teenth and eighteenth centuries, in raids, so reduced the Pecos that the once 
populous village of 2,500 inhabitants was abandoned by its seventeen sur- 
vivors in 1838, the remnant going the Jemez, where they now reside.^ While 
on the way to Pecos from Tiguex (Bernalillo), in 1541, Coronado passed many 
villages that had recently been abandoned, and one or two others in which 
only a remnant was left, as we have seen. The Indians told him that a raid* 
of the more savage tribes had decimated the inhabitants or caused them to 
flee to places of safety. The village of Honogee and other sites at Moenkopi 
weire, abandoned by the Hopi or Oraibi in historic times on account of the 
rai^ of the Navajps and Utes. Awatobi, on the Hopi mesas, was destroyed 
in 1700 by her jealous neighbors. The fourteen pueblos of the Piros along 
the Rio Grande in 1630 were reduced to four a half century later. ^This was 
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due not only to the efforts of the missionaries to gather their flock into larger 
pueblos, . . . but also to the danger to which the Indians were exposed 
from the Apaches of the Terrillo' and the ‘Gila,^ as the southern bands of 
that restless tribe were called.”® Coronado found the country of the Tafio 
(between Santa Fe and the Galisteo basin) almost depopulated on account of 
depredations of the Teya, a warlike tribe of the plains, sixteen years pre- 
viously. He found Galisteo to be a small, strong village; the Pueblo de los 
Silos large, but almost abandoned; and another, farther eastward, abandoned 
and in ruins. Also between that time and Espejo’s visit in 1583 they (the 
Tafio) were compelled to abandon three more of their villages on account of 
raids of these same plains savages.® A short time after the destruction of 
the mission at Walpi m the revolt of 1680, impelled by fear of vengeance on 
the part of the Spaniards, as well as by the increasing attacks of the Apache, 
Navajo, and Ute, the village was removed to the top of the rocky mesa where 
it now stands.*^ “Chukubi was occupied by the Squash, Sand and other clans 
of the Hopi, who were afterwards joined by the Spider clan. Being harassed 
by enemies, among them the Ute and the Apache, it was abandoned, its in- 
habitants, joining those of old Mashongnovi m building the present Ma- 
shongnovi pueblo Also the whole group of Salma pueblos of the Piros east 
of the Rio Grande are known as the ^‘Cities that died of fear,” far in historic 
times, owing to Apache depredations.® And so on For the same reasons and 
m the same manner were the villages and cliff dwellings of northeastern 
Arizona abandoned. 


A List of the Cicadellidae of Kansas. 

P. B. Lawson. 

In the fall of 1919 the writer completed a paper on the leafhoppers of the 
state of Kansas. As stated in the introduction to that paper, only those 
species were included in the fauna of the state that were represented in the 
Snow collections or concerning the finding of which the writer had no doubt. 
At that time the Crevecoeur collection had not been studied, nor was the list 
of species in the collection of the Kansas State Agricultural College fully 
incorporated. In addition it was thought that records of other collectors 
would add to the number in the list. 

Since that paper went to press the writer has had the privilege of examining 
the Crevecoeur collection, has obtained a full list of species in the collection 
of the Agricultural College, and has obtained the records of additional species 
taken in the state by Prof. Herbert Osborn. Species included from these 
sources are so indicated by the parentheses following the names. The follow- 
ing list, therefore, I think, will be an accurate record of all the leafhoppers 
hitherto taken in Kansas, for it includes species hitherto unrecorded, and 
eliminates others which though previously recorded were seemingly wrongly 
determined and hence should not have been placed on the Kansas list. 


6. Handbook of American Indians, vol. 2, p. 261. 

6. Idem., p. 686. 

7. Idem., p. 901. 

8. Idem., vol. 1, p. 296. 

9 . Idem., vol. 1, p. 6, under the topic “Abo.** 



t32 


Kansas Academy of Science. 


Subfamily Bythoscx)pin.e (Dohrn). 
Agalliopsis novella (Say). 

Agallia 4-punctata (Prov.). 

Agallia constncta Van D. 

Aceratagallia sanguinolenia (Prov.). 
Aceratagalha uhleri (Van D.). 

Aceratagallia cinerea (O. & B.). 

Idiocerus snowi G. & B. 

IdioceriLs monilifercB 0. & B. 

Idiocerus ravientosus (Uhl.) [K. S. A. C ] 
Idiocerus alternatus Fh. 

Idiocerus verticis (Say). 

Idiocerus suturalis Fh. 

Idiocerus pallidulus Fh. 

Idiocerus duzeei Prov. 

Idiocerus nervatus Van D. 

Idiocerus provancheri Van D [K S A. C 1 
Idiocerus fitchi Van D [K. S. A. C ] 
Bythoscopus apicahs (O & B ) 

Macropsis trimaculata (Fh.). 

Macropsis suturalis (0. B ). 

Macropsis erythrocephala (G & B.). 

Macropsis vmdis (Fh ). 

Macropsis gleditschice (0. & B.). 

Macropsis tristis (Van D.). [Crev ] 

Oncopsis distinctus (Van D.). 

Subfamily Cicadellinji: Van D. 
Oncometopia undata (Fabr ). 

Onconietopia lateralis (Fabr.). 

Oncometopia lateralis var, limbata (Say). 
Aulacizes irrorata (Fabr.). 

Cicadella hieroglyphica (Say). 

Cicadella hieroglyphica var. dolobrata (Ball). 
Cicadella hieroglyphica var. uhleri (Ball). 
Cicadella gothica (Sign,). 

Kolia bifida (Say). 

Kolia geometrica (Sign.), 

Kolia hartii (Ball). 

Helochara communis Fh. 

Graphocephala coccinea (Forst.). 

Graphocephala versuta (Say). 

Drceculacephala mollipes (Say). 

Drceculacephala angulijera (Walk.). 
Drceculacephala minor (Walk.). [K. S. A. C.] 

Subfamily GypoNiNiE (Stal.). 

Penthimia americana Fh. 

Qypona 84ineata (Say). 

Gypona melanota Spangb. 
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Gypona pect oralis Spangb. 

Gypona puncticollis Spangb. 

Gypona cinerea Uhl. 

Xerophlcea viridis (Fabr.). 

Xerophloea major Bak. [K. S. A. C.] 

Subfamily Jassin^ (A. & S.). 
Stroggylocephalus agrestis (Fall.) [Osb.] 
Memnonia consohnna Ball. [Osb.3 
Memnoma jraUrna Ball. 

Xestocephalus pulicanus Van D. 
Xcstocephalus superbits (Prov). 

Nionia palmen (Van D.). 

Doryccphalus platyrhynchus Osb. 
Doryccphalus vanduzei O & B. 

Hecalus Hncatus (Uhl ). 

Spangbergiclla vulnerata (Uhl). 

Spangb ergiella mexicana Bak. 

Parabolocratus viridis (Uhl.). 

Parabolocratus flavidus Sign. 

Dicyphoma ornata (Bak.). 

Scaphmdeus aurondens Prov. 

Scaphoidcus scalar is Van D 
Scaphoideus productus Osb 
Scaphoideus consors Uhl. [Tuck.] 
Scaphoideus intncatus Uhl. 

Scaphoideus immistus (Say). 

Scaphoideus melanoius Osb. 

Scaphoideus cinerosus Osb 
Flatymetopius 
Platymetopius 
Platynietopius 
Platymetopius 
Platymetopius 
Platymetopius 
Deltocephalus 
Deltocephalus 
Deltocephalus 
Deltocephalus 
Deltocephalus 
Deltocephalus 
Deltocephalus 
Deltocephalus 
I^eltocephalus 
Deltocephalus 
Deltocephalus 
Deltocephalus 
Deltocephalus 
Deltocephalus 
Deltocephalus 


dorsalis Ball. 
aculus (Say). 
anereus O. & B. 
frontalis Van D. 
senptus Ball. 

juscifrons Van D. [Crev.] 
albidus O. B. 
abbreviatus O & B. [Osb 1 
areolatus Ball. 
imputans O. & B. 
visendus Crmb. 
inflatus 0. & B. 
reflexus O. & B. 
sayi (Fh.). 
signatifrons Van D. 
minimus 0 B. 
parvulus Gill. 
debilis Uhl. 
collinus Boh. 
affinis G. <fe B. 
oculatus 0. & B. ^ 
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DeltocephaliLS sylvestris 0. & B. 

Deltocephalus flavicosta Stal. 

Deitocephalus weedi Van D. 

Deltocephalus obtectus O. & B. 

Deltocephalus inimicus (Say). 

Deltocephalus osborni Van D. 

Deltocephalus balk Van D. 

Deltocephalus sonorus Ball. 

Deltocephalus pectinatus 0. B.? [Osb.] 

Deltocephalus ocellaris (Fall.) 

Deltocephalus fuscinervosus Van D. [K. S. A. C.] 
Deltocephalus vanduzei G. & B. [K. S. A. C.] 
Deltocephalus compactus O. & B. [Crev.] 
Lonatura nebulosa Ball. 

Aconura robusta (Bak.). 

Aconura argenteolus (Uhl.). 

Dnotura gammaroidea (Van D.). 

Driotura gammaroidea var. fulva Ball. 

Dnotura robusto O. dr B. 

Euscelia magnus (O. & B.). 

Euscelis exitiosus (Uhl ) . 

Euscelis striolus (Fall.). 

Euscelia parallelus (VanD.). 

Euscelis extrusus (VanD.). 

Euscelis uhlen (Ball). 

Euscelis anthracinus (Van D.) 

Euscelis striatulus (Fall.), 

EiLScelis comma (VanD.). 

Euscelis curtisii (Fh.). 

Euscelis bicolor (VanD.). 

Euscelia ob tutus (VanD.). 

Eutettix pictus Van D. 

Eutettix tenellus (Bak,), 

Eutettix seminudus (Say). 

Eutettix strobi (Fh.). 

EiUettix cinctxis O. & B. 

Eutettix albidus (Ball). 

Mesamia mgridorsum Ball. 

Mesamia straminea (Osb.). 

Mesamia coloradensis (G. & B.). 

Phlepsvus majestus O. & B. 

Phlepsms spatulatus Van D. 

Phlepsius areolatus Bak. 

Phlepsius superbus VanD. 

Phlepsms excultus (Uhl.). 

Phlepsiua decorus O. Sc B. 

Phlepsius ovatus VanD. 

Phlepsius franconianus Ball. [Oib.] 

Phlepsius lascivius Ball. 
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Phlepshis altu$ 0. & B, 

Phlepaim incisus Van D. 

PhlepaiiLS turpiculus Ball. 

Phlepsim irroratus (Say), 

Phlepdus truncatus Van D. 

Phlepdus lobatiLs Osb. 

Phlepsius collitus Ball. 

Phlepsius drier eu8 Van D. 

Phlepsius punciiscriptus Van D. 

Phlepsius apertus Van D. 

Phlepsius fulvidorsum (Fh.). 

Phlepsius nebulosus Van D. 

Phlepsius solidaginis (Walk.). 

Adnopterus acuminatus VanD. 
Adnopterus acuminatus var. viridis Ball. 
Thamuotettix kenmcotti (Uhl.), 
Thamnotettix brittom Osb. 

Thamuotettix clitellarius (Say). 
Thamnotettix longulus G. & B. 
Thamnotettix melanogaster (Prov.). 
Thamnotettix dliatus Osb. 

Thamnotettix fitchii Van D. 

Thamnotettix pallidulus Osb. 
Thamnotettix nigrifrons (Forbes). 
Thamnotettix inornatus VanD. [Tuck.]. 
Chlorotettix necopinus VanD. 
Chlorotettix spatulatus O. & B. 
Chlorotettix unicolor (Fh.). 

Chlorotettix viridius VanD. 

Chlorotettix balli Osb. 

Chlorotettix lusorius (0, & B.). [Tuck.]. 
Chlorotettix tergatus (Fh.). 

Chlorotettix vividus Crmb. 

Chlorotettix galbanatus VanD, 
Chlorotettix tunicatus Ball. 

Jassus olitorius Say. 

Neoccelidia tumidifrons G. & B. 

Cicadula punctifrons (Fall.). 

Cicadula punctifrons var. repleta Fieb. 
Cicadula variata (Fall.). 

Cicadula lepida VanD. 

Cicadula sexnotata (Fall.). 

Balclutha punctata (Thunb.). 

Balclutha impicta (VanD.). 

Eugnathodus abdominalis (VanD.). 
Alebra albostriella (Fall.). 

Alebra albostriella var. fulveola (H. S.). 
Dikraneura abnormis (Walsh). 
Dikraneura flavipennis (Zett.). [Tuck.] 
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Dikraneura fieberi (Loew.). 

Empoasca trifasciata Gill. 

Empoasca obtusa Walsh. 

Empoasca alboUnea Gill. 

Empoasca alboneura Gill. 

Empoasca mali (LeB.). 

Empoasca fiavescens (Fabr.). 

Empoasca aureoviridis (Uhl.). [K. S. A. C.] 
Empoasca vindescens Walsh. [Tuck.] 

Typhlocyha rosce (Linn.), 

Typhlocyba querci var. gillettei Van D. 

Hymetta trifasciata (Say). 

Erythroneura tricincta Fh. 

Erythroneura basilaris (Say). 

Erythroneura rubroscuta (Gill.). 

Erythroneura ilhnoiensis (Gill.). 

Erythroneura maculata (Gill.). 

Erythroneura scutelleris (Gill.). 

Erythroneura crevecoeuri (Gill.). 

Erythroneura comes (Say). 

Erythroneura comes var. vitijex Fh. [K. S. A. C.3 
Erythroneura comes var. ziczac Walsh. 

Erythroneura comes var. vitis (Harr.). 

Erythroneura comes var. infuscata (Gill.). 
Erythroneura comes var. coloradensis (Gill.). 
Erythroneura comes var. octolineata Walsh. [Tuck.] 
Erythroneura obhqua (Say). 

Erythroneura obliqua var. noevus (Gill.). 
Erythroneura dorsalis (Gill.). 

Erythroneura jumida (Gill.). 

Erythroneura vulnerata Fh. 

Erythroneura nigra (Gill.). 


A List of the Grasses of Douglas County. 

P B Lawson. 

While studying the leafhoppers of the state of Kansas the writer became 
interested in the grasses upon which these insects were found and in the 
seemingly large number of species that occurred within the boundaries of a 
single county. 

This led to a study of the local flora in the field and to a simple study 
of the literature dealing with the records of the plants found in the county. 
The latter study revealed the fact that in late years very little work has been 
done in Kansas along this line, though in earlier years Prof. James Catruth, 
of the State University, and Professors Kellerman and Hitchcock, of the 
State Agricultural College, published several lists of the grasses found in the 
different parts of the state. 
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Most of the species recorded below have been seen by the writer. Some, 
however, are included in the list on the authority of the above men; a few 
added on the authority of Mr. Smyth; several species are represented in the 
herbariums of the State University and the State Agricultural College, which 
the writer has not seen in the field; and a few species are included on the 
authority of Dr Grace Charles, of the botany department of the University 
of Kansas, to whom the writer is indebted for most generous help and in- 
struction in the working out of this list. Species included in the list on the 
authority of any of the above, bear their names in parentheses. 

Tribe MAYOEiE. 

Tnpsacum dactyloides L. 

Tribe Andropogone^. 

Schizachynum scoparium (Michx.) Nash. 

Andropogon jurcatus Muhl. 

Sorghafilrum nutam (L.) Nash. 

Holciis hairpmsis L 

Tribe Panice^. 

Syntherisma sanguivale (L ) Dulac. 

Leptoloma cognatum (Schultes) Chase. 

Eriochloa punctafa (L.) W Hamilton. 

Paspalum siraviincurn Nash. 

Pofipalum seiac(um Michx. 

Echinochloa crus-galli (L.) Beauv. 

Panicurn dichotomiflorum Michx. 

Panicum capillar e L, 

Panicurn virgatuvi L. 

Panicum anceps Michx. fCarruth.] 

Panicum agrostoides Spreng. [K. S. A. C.l 
Panicum sphcerocarpon Ell. 

Panicum dicho*omum L. 

Panicum huachucw Ashe. 

Panicum leibergii (Vasey) Scribn. 

Panicum scribnerianum Nash. 

Panicum ohgosanthes Sc halt. [Carruth.] 

Panicum Wilcoxianum Vasey. 

Panicum scoparium Lam. 

Panicum clandesiinum L. 

Chcetochloa glauca (L.) Scribn. 

Chcetochloa viridis (L.) Senbn. 

Chcetochloa italica (L.) Scribn. 

Cenchrus carolinianus Walt. 

Tribe Oryzbae. 

H omalocenchrus virginicus (Willd.) Britton. 

HomalocenchrvA oryzoides (L.) Poll. 

Tribe PHALARIDEiB. 

Phalaris arundinacea L. [Carruth.] 

22 — Sci. Acad. — 1601 
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Tribe AcROSTiDEiE. 

Stipa spartea Trin. 

Anstida oligantha Michx. 

Muhlenbergia schreben Gmel. 

Muhlenbcrgia sobohfera (Miihl.) Trin. 

Muhlenbergia mexicana (L.) Trin. 

Muhlenbergia racemosa (Michx.) B. S. P. 
Muhlenbergia tenuiflora (Willd.) B S. P. 
Muhlenbergia cuspid'ata (Torr.) Nash. [Carruth.] 
Brachyelytrum erecturn (Schreb ) Beauv. [Smyth.] 
Phleum pratense L. 

Alopecurus gemculatus L. [K. S. A C.] 

Sporobolus vagincejiorus Torr 
Sporobolus neglecius Nash 
Sporobolus asper (Michx) Kunth. 

Sporobhlus angiustus Buckley [Carruth.] 

Sporobolus ayptandrus (Torr.) A. Gray. 

Sporobolus heterolepis A. Gray. [Carruth.] 

Agrostis alba L 
Agrostis canina L. 

Agrostis altissirna (Walt.) O. Tuckerm. [Carruth.] 
Agrostis hyemahs (Walt.) B. S. P. ' 

Calarnagrosiis canadensis (Michx ) Beauv. [Carruth.] 

Tribe Chlorides. 

Capriola Dactylon (L ) Kimtze 
Spartina Michauxiana Hitchc 
Chlons vcrticiUata Nutt. 

Schedonnardus paniculatus (Nutt.) Trelease. 

Boutcloua hirsuta Laj?. [Carruth J 
Bouteloua ohgostachya (Nutt.) Torr. 
jEtheropogon curtipendulus (Michx ) Toum. 

Eleusine indica (L.) Gaertn. 

Leptochloa fihformis (Lam.) Beauv, [Carruth.] 

Tribe FESTUCEiE. 

Phragmites phragmites (L.) Karst. 

Tridens flava (L.) Hitchc. 

Tnplasis purpurea (Walt.) Chapm. [Carruth.] 
Diplachne fascicularis (Lam.) Beauv. [Carruth.] 
Eragrostis capillaris (L.) Nees, [Carruth.] 

Er agrostis hirsuta (Michx.) Nees. 

Eragrostis Frankii Steud. [Carruth.] 

Eragrostis pilosa (L.) Beauv. 

Eragrostis major Host. 

Eragrostis pectinacea (Michx.) Steud. 

Eragrostis trichodes (Nutt.) Nash. [Carruth.] 
Eragrostis hypnoides (Lam.) B. S. P. 

Sphenopholie obtusata (Michx.) Scribn. 

Sphenopholis pallens (Spreng.) Scribn. 
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Kceleria cristata (L.) Pers. 

Melica mutica Walt. 

Kory carpus arundinaccus Zea. [Carruth.] 

Uniola latijolia Michx. 

Dactylis glomernta L. 

Poa pratensis L 

Poa autumualis Muhl. [Smyth.l 
Poa sylvestns A Gray. 

Poa comjiressa L. 

Panicularia ucrvata ('Willd ) Kimtze. 

Pamculana grandis (S. Wats) Nash. [Smyth.] 
Festuca ortoflora Walt. [Carruth.] 

Festuca ovina L. [Carruth.] 

Festuca el at tor L. 

Festuca nutaas Willd. 

Bromus ciliatus L. 

Brojuus inermis Leyn 
Bromu'i hordeaccm L 
Btornus secahnus L 
Bromus rncemosus L. 

Tribe Horded. 

Lolium perenne L 
Agropyron tenerum Vasey 
Hordeum nodosum L. . 

Hordcum pustflurn Nutt. 

Hordeum jubntimi L 
Elymus virgniicus L 
Elymus canadensis L. 

Elymus hr achy st achy s Scribn Ball [Charles ] 

Elymus stnatus Willd 

Hystrix hystriv (L.) Millsp. [Carruth j 


Field Work in Kansas and Texas. 

By Chakles H Sternberg 

On April 7, 1919, we left Lawrence in my Ford truck for western Kansas. 
Mr. Knoblock, of Quincy, III , was my driver. After a very disagreeable 
journey of seven days, on account of ram and bad roads, we reached Quinter, 
Kan. The next day we made our camp m Mr. Sampson’s pasture on Hack- 
berry creek. The canyons were filled with great snowdrifts, and the weather 
was bad for some time. 

Two miles east of camp I found a beautiful plate of the crmoid lJr,tacnnm 
socialis. They covered an area of eighteen square feet. In one case the arcs 
were spread over the plate for over three feet. This I sent to the state 
museum at Albany, N. Y. 

After leaving this camp wc went to the head of the canyon, east of Monu- 
ment Rocks, m western Gove county. Mr.^ Lester Olds was my assistant, as 
Mr. Knoblock had returned home. Here I discovered two very fine specimens. 
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The first was a nearly complete skeleton, in its natural position, of the small 
Pteranodon, This is the only Pteranodon I ever discovered with the bones 
of the skeleton in place. The American Museum had been unable to mount 
their skeletons, as the normal position of the vertebne was unknown. They 
purchased this specimen and their skilled preparator. Falkenback, prepared it. 

The second specimen was a nearly complete skeleton of Chdaf^tes tortor. 
The skull is uncrushed and shows the pterygoid bones, armed with teeth in 
front of the gullet. It is twelve feet long and I have mounted it in panel. 
I also secured one of the large Inoceramm shells, over three feet in length. 
This I sent to the British Museum. 

My third camp was made at Mr. Martin’s ranch, south of Castle Rock, on 
the brakes of the Smoky Hill river north of Utica. Here I was left entirely 
alone and had a severe time of it. I was so fortunate, however (and that 
really is what counts), as to find a splendid skeleton of Plaiecarpus^ with all 
the paddles, breastbones and cartilaginous ribs Only a few terminal caudal 
bones were missing from the skeleton I found it very difficult to handle the 
big sections in which I took it up. There were two, and they weighed about 
500 pounds each. However, by using all the skill I had I succeeded in accom- 
plishing the labor of turning them over. I have mounted this skeleton in a 
panel. It is I8V2 feet long. 

The second remarkable fossil vertebrate found here was the skeleton of a 
Portheus. It was preserved from the pelvic fins to the end of the tail, and 
is the largest Portheus I have seen. The spread of the tail fins is five feet. 
In 1918 my son Levi found a skull and body part of a Portheus that is so 
near in size to this one that I have made a composite skeleton of the two. It 
is sixteen feet long and will be, as I said, the largest bony fish ever collected 
from the Cretaceous. 

I also found the tail fins, that are the same size as the ones missing from 
the splendid skeleton we got on Butte Creek m 1918. This I have used in my 
panel mount of this beautiful fish. It is thirteen feet long, and shows for the 
first time the spines and supernumeraries. So the correct anatomy of this 
great fish can now be correctly made out. The one I sent the American 
Museum years ago had no spines and they were restored as straight, pointed 
shafts with supernumeraries terminating in clublike ends. A number of others 
have been mounted that copied this error. In this specimen the spines form 
a double curve and the supernumeraries the arc of a circle. They lie along 
the upper curves of the dossal spines. 

Mr. Ikenberry drove me down to Gidley’s "‘horse quarry,” on the head of 
Rock creek, in Bristow county, Texas. We went into camp on the 27th of 
August. Ten skeletons of Equus scotti had already been taken out of this 
quarry. I succeeded in securing the eleventh skeleton. According to Doctor 
Troxell, the last collector here, the bodies had been carried in by water. He 
found all the heads pointed toward the east. This helped him form his judg- 
ment as to deposition. The head of my skeleton, however, was pointed 
toward the west. It is also incredible to believe that the bodies, after death 
by drowning, would rise to the surface and float all together at the same 
time and be left stranded together at this place. I much prefer to believe 
that, following the custom of wild horses, their leader, a stallion, had driven 
them here for water and they got stuck in the quicksand, as the sand in which 
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they are buried becomes quicksand when full of water, and animals to-day 
are lost where a stream of water flows over it. 

All the specimens had been preyed upon by carnivores, it is evident, as 
parts of the skeletons have been disassociated. In my specimen the right 
leg, tail and some of the ribs were missing. Some of the ribs had been broken 
off m their centers, the distal ends missing. A high perpendicular bank on 
the south side of the quarry had been caved off into it, so I realized the only 
thing to do was to open a new one. This was a formidable undertaking. I 
secured the services of a farmer near by, Mr. Stephenson, who with his three 
sons and three teams and plows and scrapers went to work at $25 a day. We 
removed a section of clay and sand 20 feet wide, 20 feet deep and 100 feet long 
to get down to the level, which lay about three feet below a thin layer of clay. 
We got below the floor in many places and I had about given up hope of mak- 
ing a discovery. One day at noon I had gone m to boil some coffee, as we 
lunched together. Mr. Stephenson came to lunch and he had a bone of a horse 
he had plowed up. What a pleasure and surprise. It will cost a good deal of 
money to lay bare another section to the south, the hill behind it rising rapidly. 
I have since prepared the specimen into an open mount. I found it difficult 
woik preparing the material, as the bones were fragile and required a great 
deal of care The bones had to be strengthened with shellac, and the ribs 
were strengthened by putting strips of steel in their centers. The skull was 
over two feet long. With the skeleton is most of the breastbone. 

Doctor Francis, of the State College of Texas, came to see it. He pro- 
nounces it a four-year-old mare. 

I was also so fortunate as to find the hind limbs, pelvic arch and twenty 
vertebrae of a great bear, which Doctor Matthew tells me is very rare indeed. 
He was delighted to receive it at the American Museum, New York. On the 
27th of September, a month after I reached my camp on Rock creek, I em- 
ployed Tom McDaniels to drive me home to Lawrence, Kan. We made the 
trip in five days. The last day we traveled 200 miles. I have been at work 
ever since preparing the material collected. 


Education: Physical and Mental. 

J. M, McWharp. 

Nature and humanity are the sources from which has come the inspiration 
essential to the highest development and usefulness of mankind. Comenius 
deduced his principles of education from nature. Locke preferred the in- 
fluence of virtuous, humane man. Rousseau, seeing man perverted through his 
training, believed nature the only true guide. Pestalozzi again is enthusiastic 
for humanity. And so on down the ages to Wordsworth and Browning, until, 
we are forced to believe that it must be in the nice balance of those necessities 
natural and human that we shall find the law of perfect growth. 

By careful inspection we find there are three essentials necessary in the 
child’s education. First, a development of the mental — ^a broadening and 
deepening of the intellectual powers, the power of thought and reas 9 n. This 
work cannot be done with any degree of safety unless coupled with a corre- 
sponding physical development. There must exist a perfect coordination be- 
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tween the physical and mental. Dwarf the physical and advance the mental 
and you produce, as a rule, an intellectual monstrosity. If you develop a 
physical Hercules and neglect the mental you have failed in the great purpose 
of life. If both physical and mental are fully developed and in perfect har- 
mony, there should be engrafted upon each soul a part of the Master’s life. 
We will then have the strong head and the strong hand working together 
under divine directions. A complete character must have physical elements 
as well as intellectual and religious elements. The character can be complete 
only when each, of its elements have been made as perfect as i)ossible. The 
omission of an element or its reduction below a possible standard of power 
weakens character. A character builder must make each part of the structure 
as strong as conditions warrant. Physical culture is an important factor m 
character building, as it has a beneficial influence on the elements from which 
character is constructed. The central element m a well-developed character 
is a strong, active, well-poised mind. A strong character is one with sufficient 
executive power to have its decisions carried out The power to decide 
correctly is essential, but executive energy is necessary to transform wise de- 
cisions into moral forces. 

The basal elements m character are an active, well-balanced mind and a 
strong, well-nourished, responsive body. Physical training helps to secure 
both. Wise physical culture will strengthen all of the vutal organs of the 
body and increase their functional power Many people could be improved 
in character quality and character force if it were possible to ('xchange their 
stomachs, lungs, livers and hearts for new and perfect organs. This cannot 
be, but by proper treatment their oigans may be improved. » 

The brain responds more quickly and fully than the other organs to the 
circulation of pure, rich, red blood which is obtained by good digestion and 
full breathing of pure air. Physical training does more than develop the 
cells of the brain. It aids in the extention and coordination of the entire 
neurological system. The body in time becomes an external manifestation of 
the individual’s character. The body and the mind are so intimately interre- 
lated that the one of a necessity reacts on the other. If you change a boy’s 
step from a shuffling gate to a definite, free step, you have helped to change 
his character. Watch that jerky boy and you learn that his temper and 
character have like conditions; that they correspond to every jerk and angle. 
Give him proper physical training and his character will tend to conform to 
the altered conditions. His action gams in force what it loses in spasmodic 
energy. He doubtless will live longer, for you have substituted calmness for 
petulence and rhythm for .spasmodic efforts. The body reveals the character 
and helps to form it. Rousseau said . ‘‘The weaker the body the more it com- 
mands; the stronger it is the more it obeys.” A wise instructor knows that 
timely practice of physical exercise is the surest and the quickest way to 
secure order, system and cooperation in a disorderly, irregular and indifferent 
class. There is nothing better for moral influence than games. The child en- 
joys them and they accomplish a definite purpose, as self-control and self- 
direction. There is no school work that defines energy of character more than 
games. By the playing of games the boys and girls learn to bear defeat and 
to work harder^ for a victory to-morrow. We have no better place for de- 
veloping the consciousness of individual' power than that of cricket, football 
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or baseball, and the more completely this power is developed the more per- 
fectly will the boy or girl be able to perform their part and the more certain 
they are of victory. Combined, thorough training usually means victory. 
Plato said: “If children are trained to submit to laws m their plays the love 
for law enters their souls with the music accompanying the games. It never 
leaves them, but helps m their development.” Everlasting vigilance, coupled 
with wisdom must be exercised. Give the boy and girl literature that is good; 
aim to establish in them a desire for the best course of reading and study 
In all things conserve their mental and physical Let us be sane in whatever 
work we demand of them. The boy and the girl should leave the parental 
roof with habitual actions so fitted to their natures, so appropriate to their 
spec al needs and so firmly implanted within their being that they may be 
trusted to bear them safely along the right course later in life. Perchance 
there may be a breaking up of old ideas and habits in after life. We may be 
adrift at sea, and it is m such crucial places that this life book (of which we 
have been making) may prove a trusted friend and counselor 


Fossils from the Western Front. 

Frank P Sikicklwi), Jr 

When the American First Army totik over a sector of the western front in 
1918 the troops entered trenches that had been held by the French almost 
from the beginning of the war. These trenches were located in a so-called 
“quiet sector,” north and northwest of the fortress of Toul, and because of a 
minimum of artiller>' bombardment were in a fair state of preservation. The 
trenches were for the most part dug in soil containing soft limestone with 
some shale, the stone being sufficiently rotten as to allow of its being worked 
with pick and shovel. The soil from the trenches, thrown out on either side, 
had by 1918 become so disintegrated that the finer particles had settled or 
disappeared, leaving the more resistant particles on the surface. Among 
these were many fossils of the Carboniferous, for the rocks of this sector are 
Carboniferous and form the northeast rim of the great Pans basin. 

In the bustle and excitement incident to taking position on the line there 
was little opportunity to study fossils, but as things settled a bit the thoughts 
of home brought memories of the collection of fossils gathered from the hill- 
sides of Wyandotte, and a desire was formed to add to that collection some of 
the specimens from the land of our French comrades. And so a number of 
fine brachiopods, ammonites, lamellibranchs, echmoderms and crinoid stems 
were gathered from the edges of the trenches and from shell holes at such 
times as it was possible to get one’s head above the top without arousing 
enemy snipers. The brachiopods resembled our Terebratula, Atrypa, Pugnax, 
Spirifer, etc.; forms of ammonites also resembled ours, and there were speci- 
mens resembling Archceocidoris, Schizodus and Laphophyllum. 

As soon as the Yanks became settled in their new position it ceased fo be a 
“quiet sector.” The change can be best illustrated by an incident that oc- 
curred about this time. For three years the hostile armies had watched each 
other with an occasional exchange of shots but with no real fighting. Midway 
between the lines was the wreck of a small village which contained a well and 
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small creek. The French had been in the habit of using this well and stream 
on certain days of the week, while the Germans used them the remainder of 
the week. The first day that the Germans went to the well after the Ameri- 
cans took charge the Yank artillery opened up and blew up the well, creek 
and all Germans in sight and then smashed the German trenches. This 
naturally caused the Germans to do some firing in return, with the result 
that some of the American trenches were damaged. The shell holes caused in 
this duel uncovered some fine echinoferms, which were added to the collec- 
tion. In the raiding and fighting at night in no man’s land it was often neces- 
sary to hide in shell craters while star shells filled the air, and many of these 
echinoderms could be picked up if one could keep his mind away from the 
poison gas and shrapnel long enough to think of such matters. These echino- 
derms were very common in that sector and were of twd sizes, one about an 
inch in diameter and the other about three inches, and were well preserved. 
These were the only forms of fossils found in shell holes in this sector, which 
was on the edge of the farm village of Mamey. The other fossils found here 
were taken from the soil removed from the trenches. Evidently they could 
not resist the exploding shrapnel as could the large, heavy echiroderms, and 
were probably pulverized by the explosion. 

In digging trenches preparatory to the “jump-off” at the beginmng of the 
Argonne, the collection was further enlarged by the addition of more brachio- 
pods and a number of lamellibranchs from the neighborhood of Thiaucourt 
and further north. As the second American army prepared for its drive 
against Metz in October and November, 1918, more eichnoderms were picked 
up in shell craters southwest of the city. 

When the troops began moving back off the line after the armistice, pre- 
paratory to establishing winter camps, a camp was established in an old 
German camp on the heights of Woinville, near St. Mihiel on the western 
edge of the great Waevre plain. At the base of one of the hills was a shell 
ciater made by Allied artillery in the St. Mihiel drive of September 12 and 
13, 1918. It was about twenty feet m diameter and perhaps fifteen feet deep. 
The soil in the hole had been pulvenzed by the explosion, and the three 
months of almost constant ram that followed had caused the finer particles to 
settle, leaving many brachiopods and ammonites, as well as a few crinoids, 
exposed. Curiously no echinoderms were found, this condition being the 
reverse of that farther east in newly made shell holes, although they may have 
been present in other shell holes near by which did not come under observa- 
tion. 

" New Years Day, 1919, a party of officers stationed near Toul visited the 
old German lines near Apreraont and Vamieville on the old St. Mihiel salient, 
near the city of St. Mihiel. Jutting out from the heights near these villages 
into the Waevre plain is a high promontory-like hill, which was used by the 
Germans as a stronghold. It was crowned by a complicated system of trenches, 
dugouts and “pill boxes,” and its interior contained many passages and vaults. 
The rock in the hill was similar to oolitic limestone found in this country, and 
the soil thrown out of the excavations contained fossils in abundance, and it 
required only a few minutes to pick up a large assortment of brachiopods and 
crinoids, including form having a stem with a pentagonal cross section ; 
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forms resembling our Archceocidaris, Schizodus and Laphophyllum were picked 
up, but no echinoderms were found. 

All these fossils eventually reached America, and now form part of a 
collection in Kansas City, Kan. Due to the constant change of station, it was 
impossible to get m touch with any literature or any person who could help in 
identifying the specimens. However, correspondence is now going forward 
with scientists in France with this end in view. 


An Annotated List of Some Kansas Pleurosticti 
(Scarabaeid®).* 

J W McCollo( h and W P Hayfs 

As a part of the study on insects injurious to the roots of crops being con- 
ducted at the Kansas Agricultural Experiment Station, the writers have de- 
voted considerable time to collecting and making observations on the various 
species of Scarabaeid® belonging to the subfamilies Melolonthmse and Pleu- 
rosticti Many of these are injurious, m the larval or adult stages, to crops 
of various kinds. In many cases little is known regarding the distribution, 
life history, habits and food of the different species. During the past winter 
the writers have studied all of the specimens of the subfamily Pleurosticti in 
the collection of the Kansas State Agricultural College and have assembled 
the notes made by them during the past few years. Most of the literature 
dealing with Kansas Coleoptera has also been gone over. The present paper 
18 the result of this work and is given at this time in the hope of adding to 
the meager knowledge of this group and in stimulating others to further ob- 
servations. The arrangement of Casey (1915) has been followed in listing the 
species. 

Rhombonalia comes Casey 

Trego, Russell and Wallace counties. June, July. Casey (1915, p. 6) 
also reports it from Rooks county. 

Anomala binotata Gyll. 

Throughout the state; common. April, May. The biology of this 
species m Kansas has been reported by one of the writers (Hayes, 1918). 

Anomala ludoviciana Schf. 

Riley and Gove counties; not common. April, May. Six specimens 
were in the collection studied. One was taken on a plum tree on May 9. 

Anomala siigmatella Casey. 

McPherson county (Casey, 1915, p. 22). 

Anomala near fiavipennis Burm. 

Riley county; not common. June 18 to July 21. Seven specimens have 
been collected at lights. Adults have also been reared from grubs collected 
under logs and around corn roots. Pupation occurs June 4 and the pupal 
stage lasts about fifteen days. Snow (1883, p. 68) reports this species from 
Douglas county. 

^ Contnbution from the Entomological Laboratory, Kansas State Agricultural Collage, No. 
66, This paper embe^iea the results of some of the investigations undertaken by the authors 
in the prosecution of project No, 100 of the Kansas Agricultural Experiment Station, 
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Anomala flavipennis modulata Casey. 

Ellis county. July 13. One specimen taken alonj? Big creek. Casey 
(1915, p. 23) reports this subspecies abundant in McPherson and Russell 
counties. 

Anomala undulata Mels. 

Shawnee and Riley counties; common. June, July. Popenoe (1877, 
p. 30) lists this species, under the name of Anomala vanans Fabr., as com- 
mon in eastern Kansas. The writers have taken this species in flight at 
2 p. m. and have reared it from grubs collected m wheat and com fields. 
Pupation occurs about June 1 and the pupal stage averages fifteen days 
Popenoe (1881, p. 481) reports the beetles abundant in cornfields on the 
corn leaves associated with Anomala innubia Fabr. 

Anomala nigropicta saginaiula Casey. 

Riley county; frequent May 12 to June 13. This species has been 
taken at lights and in the curl of corn plants 

Anomala innubia Fabr. 

Riley and Shawnee counties; common. June, July. Knaus (1893, p. 
294) has found this species in the sand hills near Medora. The writers 
have reared adults frequently from grubs collected around the roots of 
corn. Pupation begins early in June and the length of the pupal stage is 
about thirteen days. Popenoe (1881, p. 481) says that this species is com- 
mon on corn leaves in company with Anomala undulata. This species has 
been confounded with Anomala nunuta Burm in previous Kansas lists. 

Anomala medorensis Casey. 

Pottawatomie, Reno and Wilson counties (Casey, 1915, p. 35). 

Spilota marginata Fabr. 

Nemaha, Shawnee and Riley counties; rare. June, July 

Spilota lucicola Fabr 

Kansas (Casey, 1915, p. 46). 

Stngoderma obesula Casey. 

Kansas (Casey, 1915, p. 54). 

Stngoderma obcsxda gxiartcrnaria Casey. 

Kansas (Casey, 1915, p. 55). 

Strigoderma arboncola Fabr. 

Throughout the state, being more abundant westward; common. June, 
July. Fifty-three specimens were collected m a single day of general col- 
lecting at Wallace. Adults were abundant on rose blossoms at Abilene in 
June, 1919. Life-history studies of this species are now under way The 
egg stage was found to average 11.4 days in 1919. Grubs are now being 
successfully reared in soil with bran and wheat for food. 

Stngoderma vtridxcolhs Schf. 

Wallace and Kingman counties; rare. July. 

S trig Oder me lla pygmcea Fabr. 

Riley and Kingman counties; rare. June 26 to July 13. The Riley 
county specimens were taken on the sand hills four miles south of Man- 
hattan. 

Pehdnota punctata Linn. 

Throughout the state as far west as Dodge City; common. May 20 to 
August 1. The adults are very common at lights and have also been taken 
feeding on wild and cultivated grapes and on spinach. One adult was found 
in the stomach of a toad. The grubs feed on decaying wood, principally 
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apple and elm. Over 300 grubs were found in a single apple tree at Anthony 
in 1918. The life history of this species is now being worked out, Ovi- 
position may begin as early as June 19, the eggs being deposited under 
logs and probably in decaying wood. The length of the egg stage averages 
fifteen days. The pupal stage occupies about twenty days. 

Cotalpa suhcribrata Wick. 

Western and southwestern Kansas; frequent. May, June. Knaus (1908, 
p 91) reports this species fairly common at Medora in 1907 during the 
last two weeks of May and the first half of June. They were found during 
the day clinging to the twigs and foliage of the scrub willows growing on 
the sand hills. 

Cotalpa lanigpra Linn. 

Eastern Kansas; not common. May 26 to August 7. The adults have 
usually been collected at lights Willow is the only food plant recorded 
for this species m Kansas In cages they also fed readily on elm, poplar 
and cottonwood and very sparingly on maple Knaus (1901, p. 114) reports 
it common on willow catkins at Medora. 

Polymopchus hrevipes Lee. 

One specimen is m the collection of the State Agricultural College 
labeled “Kansas.” Popenoe (1877, p. 30) recoids it from Lawrence, and 
Knaus (1901, p, 112) reports taking two specimens in electric-hght globes 
at McPherson late in July. 

Ochrosidia rufifrons Casey. 

Kansas (Casey, 1915, p. 145). 

Ochromha (Cyclocephala) nnmaculata Oliv. 

Throughout the state, common June, August. The adults are strongly 
attracted to lights. Adults have also been found feeding on pigweed, lamb’s 
quarter and gouging into peaches that have fallen on the ground The 
grubs are most commonly found in wheat and corn fields, although they 
have been taken in sod land, alfalfa fields, garden plots and orchards. The 
life history of thus species has been reported by one of the writers (Hayes, 
1918) under the name Cyclocephala villosa Burm. 

OchroRidia tcnmcutis Casey. 

Wallace county. July. Casey (1915, p. 146) describes this species from 
Douglas county. 

Ochrosidia prona Casey. 

Wallace county; rare. July. 

DyscincAxis puncticauda Casey. 

Ford and Hamilton counties; frequent. May 11 to August 1. Adults 
are common at lights. This is probably the species referred to by Popenoe 
(1877, p. 30) as being “more strongly punctured than obsoletus (Lee.), size 
of Ligyrus relictus (Say), Dodge (fjity.” Casey did not have the female 
at hand in describing this species. The collections studied by the writers 
show the proportio’n of sexes to be about equal. The males differ from the 
females in having the last ventral segment emarginate. 

Dyscinetus trachypygm Burm. 

Ford, Reno, Riley and Shawnee counties; frequent. April 18 to July 
21. The adults are frequently found around electric lights. 

Ligyrodes (Ligyrus) relictus Say. 

Throughout the state; common April, August. The adults are corn- 
mon around electric lights and in the soil. They have also been found in 
drift being carried in the streams after rains. The winter is passed m the 
adult stage, and in the spring the beetles may be found under manure in 
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the fields, where mating has been observed to occur. Eggs, which are laid 
in June, hatch after nine or ten days. The grubs feed in manure and 
rotten straw and reach the pupal stage from July to October. The semi- 
pupal stage varies from two to twelve days, with an average of four days, 
and the pupal stage averages fourteen days, with extremes of nine and 
nineteen days. There is but one generation annually. 

Eueiheola (Ligyrus) rugiceps Lee. 

Winfield; rare. July 31. One specimen was taken in the soil of a 
cornfield. This is the first record so far known of this species occurring in 
this state. This species is a serious pest of com in some of the Southern 
states. 

’ Ligyrus gibbosus DeG. 

Throughout the state; /common. March-October. The adults are com- 
monly found around lights and at the roots of sunflowers, cockleburs, 
celery and sugar beets. The life history of this species has been reported 
by one of the writers (Hayes, 1917) . 

Ligyrus bicorniculatus Casey. 

Kansas (Casey, 1915, p. 198). This species is desenbed from a female 
collected in this state. 

Pseudaphonus pyriformts Lee. 

Russell, Logan and Wallace counties, evidently common in the western 
part of the state. June, July. One specimen collected in eastern Colorado 
was taken at the roots of sunflower. On more careful study some of the 
specimens at hand might agree with some of Casey’s new Colorado species 
of this genus. One unique in the senes at hand has an impressed median 
line on the thorax. 

Aphonus tridentatm Say. 

Western Kansas (Popenoe, 1878, p, 81). 

Strategus atrolucens Casey. 

Sedan; rare. June 20. 

Strategus antceus Fabr. 

Topeka (Popenoe 1877, p. 30); Sedan (Knaus 1905, p. 219). . 

Strategus viormon Burm. 

Reno county (Casey, 1915, p. 251). According to Warren (1917, p. 413), 
mormon is a tme sand-lull species, where it is found abundantly at Sylvia. 
He found that the eggs were laid in holes eighteen inches deep, which were 
then filled with layers of old, dry horse manure. He suspects a three-year 
life cycle. All specimens were collected from the middle of May through- 
out the month of June. 

Xyloryctes satyrus Fabr. 

Lyon and Riley counties; rather frequent. April-October. Popenoe 
(1877, p. 30) reports this species from Lawrence and Topeka. 

Dynastes tityrus Linn. 

Cowley county; rare. July 11. Popenoe (1877, p. 30) lists this species 
from the Smoky Hill river, and Snow (1883, p. 58) reports it from Chau- 
tauqua county. 

Phileurus texensis Casey. 

Riley county; frequent. May, June. Popenoe (1877, p. 30) says it 
occurs in eastern Kansas. This species Jis sometimes labeled P. valgus 
Burm. in collections. According to Casey (1915, p. 270) valgus does not 
occur, in this country. 

Coiinus nitida Linn. 

Kansas; rare. Popenoe (1877, p. ^) records this species from Neodesha. 
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Cotinus nitida ornata Casey. 

Winfield; rare. July. One specimen was taken in a cornfield. 

Euphoria fulgida Fabr. 

Riley, Shawnee, Gove and Ellis counties; common. May-August. The 
adults have been taken feeding on the blossoms of dogwood, thistle and 
white clover, on grass in pastures and on ripe peaches and cherries. 
Popenoe (1877, p. 30) also reports this species on milkweed. 

Euphoria inda Linn. 

Throughout the state; common. April-October. The adults have been 
taken feeding on sunflowers, plum trees, frosted beans, thistle blossoms and 
ears of corn. In Kansas this species sometimes injures ripe fruit and ears 
of corn. The beetles appear in April and May and eggs are deposited 
during May and June. The egg stage has been found to vary from seven 
to eleven days. The grubs develop rapidly in manure and soil nch m 
decaying organic matter. When ready to pupate they construct a cell of 
earth or dung. Pupation occurs in July and the pupal stage averages 
fourteen days, with extremes of twelve to sixteen days. Adults reared in 
July become active early in August. Damage is done at this time to com 
and fruits, and the beetles are also found abundant in the blossoms of 
thistles. The beetles remain active until frost, when they go into hiberna- 
tion, to reappear the following spnng. In a soil cage maintained in a cave 
during the winter seventeen beetles out of fifty-eight survived. There is 
but one generation a year. 

Euphoria rujobrunnea Casey. 

Russell, Trego, Wallace and Seward counties; occasional July, August. 
Most of the specimens at hand have been collected on weeds. 

Euphoria clarki Lee. 

Western Kansas; fairly common. May-July. The adults frequent 
flowers, especially those of thistles, into which they burrow. 

Euphoria wichitana Casey. 

Russell, Ellis, Wallace, Kearny and Ford counties; frequent. June, July. 
Usually taken in blossoms of thistle. This species was originally described 
from Wallace county. 

Euphoria kerni Hald. 

Throughout the western third of the state; common. June, July. Adults 
usually taken on flowers, especially those of thistle. Popenoe (1877, p. 30) 
lists tins species as occurring on prickly poppy. 

Euphoria texana Schauf. 

Throughout the western third of the state; frequent. May-July, This 
species usually occurs on the same plants with kerni, and for some time was 
considered as a black variety of that species. 

Euphoria (Bstuosa Horn. 

Riley county; rare. Two specimens are in the collection of the Agri- 
cultural College from Riley county, but without further data. 

Euphoria sepulchralis Fabr. 

Riley, Shawnee, Russell and Wallace counties; common. May-October. 
This species probably occurs throughout the state. The adults have a wide 
range of food plants, having been taken on the flowers of thistle, golden- 
rod, dogwood, snow on the mouiitams, polygonum, sunflower and spirea. 
They have also been found gouging the fruit of apple, peach and plum, 
and have been swept from milkweed, grindelia and boneset. The beetles 
have been taken in the soil of plowed wheat land, in swamp land and on 
sand hills. A grub of this species collected under dung in a pasture July 
19, 1918, pupated August 27, 1918, and became adult September 9, 1918. 
This grub formed a small earthen cell in which to pupate. 
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Euphoria sepulchralis kansana Casey. 

Riley county; at times abundant. September. The adults have been 
taken on the blossoms of goldenrod. Casey (1915, p. 321) records this sub- 
species from Muncie, Kan. 

Euphoria sepulchralis cuprascens Casey. 

Riley county; rare. September. Casey (1915, p. 322) describes this 
subspecies from Medora and suggests that it is probably a local race m this 
zoologically somewhat isolated region. 

Stephanucha pilipennis Kr. 

Riley, Reno and Gove counties; frequent. May-October. This species 
seems to be restricted to sand-hill areas. At Manhattan they are numer- 
ous during July, flying over sandburs in fields in the sand hills along the 
Kansas nver. They are especially abundant on clear, hot days between 9 
and 12 a.m. Regular collections made during the summer of 1902 show 
that the maximum flight occurred about July 22. Popenoe (1877, p. 30) 
reports this species under the name Euphoria areata Fabr., as occurring on 
thistle heads in western Kansas. According to Knaus (1899, pp. 37, 38) 
pilipennis is one of the rarest of scarabseids He found it from May 1 to 
May 20 crawling sluggishly over the sand at Medora, and suggests that 
the latter part of April would furnish the best collecting. 

Cremastocheilus canaliculatus Kirby. 

Lawrence (Knaus, 1905, p. 219). 

Cremastocheilus castaneoe Knoch. 

Eastern Kansas (Knaus, 1905, p. 219). ' 

Cremastocheilus incisus Casey. 

Kansas (Casey, 1915, p. 351). 

Cremastocheilus nitens Lee 

Riley and Gove counties; common. April- August Knaus (1901, p. 115) 
records it from the sand-hill region about Medora. In Riley county this 
species has been common in pastures and sandy areas Grubs collected 
in July and August under logs on a sand flat along the Kansas river pupated 
the latter part of July and during August. The semipupal stage varied 
from two to five days, with an average of three days. The pupal stage 
ranged from nine to eighteen days, with an average of twelve days for 
sixteen individuals. 

Cremastocheilus knochi Lee. 

Riley and Logan counties; frequent. April-June Snow (1878, p 66) 
also records this species from Gove and Wallace counties. 

Cremastocheilus knochi gracilipes Casey. 

Cheyenne county (Casey, 1915, p 360). 

Trinodia (Cremastocheilus) saucia Lec. 

Wallace county (Snow, 1878, p. 66) ; Kansas (Casey, 1915, p. 367). 

Trinodia setosifrons Casey. 

Clark county; elevation, 1,962 feet (Casey, 1915, p. 368). 

Osmoderma eremicola Knoch. 

Riley and Russell counties; frequent. May- August. The adults, larvae 
and pupae have been taken in the decaying stumps of apple trees. Before 
pupating the larva constructs a spherical cell of bits of wood and refuse. 

Trichiotinus (Trichius) piger Fabr. 

Riley, Pottawatomie and Shawnee counties; common. May-July. The 
adults have been found feeding on wild rose and sumac. The grubs are 
found in decaying wood and old logs. Two reared individuals pupated in 
June and matured June 25 and July 1. 
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Trichiotinns (Trichius) texana Horn. 

Riley, Pottawatomie and Dickinson counties; frequent.^ June. The 
adults have been taken on Jersey tea in bloom and on rose blossoms in 
company with T. piger and Strigoderma arboricola. They are also attracted 
to lights. 

Valgm squamiger Beauv. 

Eastern Kansas; comparatively rare. May. The record of Popenoe 
(1877, p. 30) concerning V. canaliculalus Fabr. probably refers to this 
species. He says it occurs under logs and in rotten wood. Snow (1881, 
p. 78) lists this species from Leavenworth county. 
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A Preliminary Study of the Life History and Habits of 
Dione Vanillae Linn. 

\'\N(E RvNDOLPH 

Some years ago, becoming interested in certain problems connected with 
the life history of Dwnc vamllce, I skimmed the scanty literature available, 
made some observations, and took some fragmentary notes. Having aban- 
doned the study, and being at present occupied with other matters, I am 
placing this material m the hands of Dr. O. P. Dellinger, to whom I owe my 
interest in the subject, thinking that perhaps the investigation may sometime 
be continued by some of his students. 

As most of the data was collected near Pittsburg, Kan., all spatial references 
are to this locality unless some other is specifically indicated. 

CLASSIFICATION. 

The genus Dione Hiibner (Agraulis Boisduval and LeConte) is confined to 
the New World. It is classed in the subfamily Nymphalinse between the 
genus ColceniSf from which it is distinguished by the larger palpi, and the 
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genus Argynnis, from which it differs in the form and venation of the wings. 
Of its five ^ecies only one. vanillce (Lmnfeus, 1764), occurs m the United 
States. Of several so-called popular names, two, the gulf fritillary and the 
red silverwing, are the most common. 

Although the above classification is that generally accepted, having been 
defended for seventy years by “very competent and critical observers,^' as 
Holland remarks, there have not been lacking those who, like Muller, would 
remove Dione and Colcenis from the Nymphalinse and unite Hiem with Heli- 
conixLS and Eucides in a separate subfamily. Miiller called these four genera 
the Maracuja (passion flower) butterflies, and his reasons for changing their 
classification may be stated briefly under nine headings : 

1. These butterflies are all found in the warmer parts of America. All the 

lar\^ae feed upon the passion flower; no Nymphalinae larvae have been 
found upon this plant.* 

2. Eggs all very similar. Has not seen any similar eggs among the Nympha- 

linse. 

3. Larvae all very similar. Has not seen any Nymphalinae larvae with the 

same arrangement of spines. 

4. These butterflies all feed on flowers; never on sap, like many of the 

Nymphalinae. Never seek water on the ground or upon horse droppings, 
as many of the Nymphalinae do. 

5. These butterflies emit odors. Nothing like this in the Nymphalinae. 

6. Mouthparts all alike. 

7. Scent scales on the hind wings of males (except Dione Mmllce) ; no such 

scales in the Nymphalinae. 

8. The longitudinal veins and the borders of the wings bear on the under 

surface one or two rows of black hairs. Not found in the Nymphalinae. 

9. The neuration of the wings in all the Maracuja butterflies is extraordinarily 

similar. True Helicomus and Eueides have a closed, Colcenis and Dione 
an open cell in the hind wing, but this is insignificant. 

(a) The median vein in the fore wing gives off near the base a short 

(intemo-median) spur, running toward the inner marginal (sub- 
median) vein, its point curving toward the border (hind or 
outer margin). This is wanting in those Nymphalinae genera 
for which any claim for close relationship to the Maracuja but- 
terflies could be made. 

(b) “In the cell of the fore wings there springs from the angle between 

the median and subcostal veins the stump, more or less long 
and distinct, of the aborted discoidal.” Not found in the 
Nymphalinae. 

(c) “Not far from the base of the wing the subcostal vein becomes sud- 

denly thinner at a point where its posterior boundary sharply 
• bends in toward the anterior, the latter preserving its direction 
unchanged. This is the point at which the subcostal formerly 
divided into its two chief branches, of which the posterior subse- 
quently disappeared right down to its origin from the anterior.” 
Not found in the Nymphalinae. 

(d) “As to the hind wings, I will only remark on the praecostal vein 

curved toward the base of the wing, which distinguishes the 
Maracuja butterfles from Acroea, and also probably from all 
those Nymphalinae which may claim to approach them.” 

“One may well inquire,” adds Muller, “how it has been possible that masters 
of lepidopterology have managed to misunderstand a relationship which, as I 


* EuptoxetQ claudta feeds on Pcustflora. Its range extends, according to Holland, from 
southern New England to the Argentine Republic. Whether or not it has been reported from 
Blumenau, in southern Brasil, where MUlleiPs work was done, I do not know. 
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know from my own family, strikes every child at his first sight of the butter- 
flies on the wmg — a relationship which constantly receives fresh confirmation 
as one learns more and more of their development, life history and structure/^ 

Scudder, in 1899, classed Dione vamllce (or Agraidia vanillce, as he called it) 
with the heliconians, as have other less eminent American entomologists. 

IDENTIFICATION OF THE IMAGO. 

The brilliant coloring of Dione vanillce is only approached m this locality 
by that of Pyrrhancea andria, from which it is easily distinguished even at a 
considerable distance by the silver spots and the remarkably elongated wings. 
Its manner of flight somewhat resembles that of the genus Argynnis, while 
that of Pyrrhancea is nervous and Grap^a-hke. The colored plates of Holland, 
Wright and Maynard are good enough to render identification easy and cer- 
tain. Of the detailed descriptions of wmg markings Holland’s is perhaps as 
good as any 

“The •upper side is bright fulvous; the veins in the fore wings are black, 
very heavy near the tips, there are four black spot^ on the outer border and 
three discal spots of the same color; there are three irregular black spots 
toward the end of the cell, pupiled with white; the hind wings have a black 
border inclosing rounded spots of the ground color; between the base and the 
outer margin there are three or four black spots; the under side of the fore 
wings is light orange, the markings of the upper side showing through upon the 
under side; the apex of the front wmg is brown, inclosing light silvery spots; 
the secondaries are brown, with numerous elongated bright silver spots and 
patches. Expanse 2 50 = 3J25 inches.” 

Because of the brilliant coloring of this species, popular literature has come 
to abound m more or less fanciful descriptions. The following is taken from 
Wmthrop Packard* 

“ . . . She soared low as if to alight at my feet, and I saw the rich 

yellow of the upper sides of her aristocratic wings. She hovered and danced 
up by my eyes, and she seemed robed m shimmering silver, so profusely are 
the metallic moons scattered over her under wings, and through it all she 
seemed to blush a vivid red. . . . The lovely, fulvous orange which marks 

the fritillaries seems m Dione to be just a shade richer, but toward the bases 
of the wings it blushes into a rich wine red, a pellucid crimson, while beneath 
the after wings are as studded with glittering silver spots as a nautch girl with 
silver bangles.” And so forth. 

VARIATION IN SIZE AND COLOR 

As Holland has observed, the male is usually lighter in color and less 
heavily marked than the female. I have come to believe also that the female 
is usually larger than the male; that those females which emerge early in the 
season (August) are larger than those females which appear later (October), 
and that this seasonal variation is much leas conspicuous m the male. 

Longstaff remarked that his Jamaican specimens were usually smaller and 
often more brilliant than those from South America. I once fancied, while 
watching the living butterflies, that those in southern Flonda, particularly 
the males, were more brilliantly colored than in other states, but a comparison 
of dried specimens some months later showed no difference. There seems to 
be an almost universal belief among collectors in California that the eastern 
vanillce is by no means as beautiful as its west-coast prototype, but it seems 
to me that the difference, if there be any, is very small. 

Aberrations are not uncommon. I have never seen an albino, but have 


28 — Sci. Acjad. — 1601 
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taken two melanic females* one, captured near La Jolla, Cal., wsis very large^ 
and a sort of muddy, red-olive color; the other, brought m by a small boy at 
Palm Beach, Fla., was nearly black, the silver spots standing out with a most 
startling effect. 

DISTRIBUTION. 

The entire genus being confined to the New World, Dione vanillw has been 
reported from Mexico, Cuba, Jamaica, Hayti, Porto Rico, Panama, and many 
points in South America. As to its distribution within the borders of the 
United States authorities set m to differ somewhat. Holland gives its range 
as “from southern Virginia southward to Arizona and California.” This would 
practically eliminate Kansas, where I have collected hundreds of specimens, 
and Illinois, where Mr. W. P. Flint, of the Illinois Natural History Survey, 
writes me that he “should judge there would probably be about four broods” 
per annum If Mr Flint, by his subsequent statement that vanillce well 
known in all parts of the United States,” means that it occurs in all parts of 
this territory, he is obviously mistaken, and his former statement must perhaps 
also be discounted. 

Maynard confines it to “Arizona and California, but has also been taken at 
Coalburg, W. Va., Cape May, N. J., and Philadelphia, Pa seemingly having 
quoted from French, who in turn refers to W. H. PMwards, who long ago re- 
ported vanillce from Coalburg An eastern commercial collectpr of some repu- 
tation swears he has taken it in Worcester, Mass , m the middle of July 

In southern California it is abundant the year round, and, m the words of 
Wright, has become a pest, “as the larvae feed on the leaves of the passion 
vine, so the vine becomes a nuisance on account of the caterpillars, and has 
to be removed.” Wright tells us further that vanillce is not native to the 
west coast, “but was introduced into the country over the Southern Pacific 
Railroad soon after that was opened up across the interior country to New 
Orleans, about 1885.” 

Knowing that vanillce is more common in Oklahoma and Arkansas than it 
is here, and much less so in northern Kansas, I am inclined to regard southern 
Kansas as the approximate northern limit of its usual range 

FEEDING H.\BITS OF THE BUTTERFLY. 

As Miiller long ago pointed out, vanillce feeds upon the nectar of flowers 
exclusively. Muller remarked its fondness for a certain pomsettia m his 
Brazilian garden; in this vicinity preference is given to the cultivated salvia 
{S, splendens) and to a wild purple iron weed (probably Vernonia novebora- 
censis), Vanillce never sucks water from mud and slime, as Colzas, Catopsilia, 
Terias and others are so prone to do; never feeds upon the sap of trees, like 
Vanessa and Grapta, or upon the ordure of dogs, like Pyrrhancea. Those 
which I have kept in captivity were never seen to take any food or to alight 
upon any of the blossoms available, including the two favorites above men- 
tioned. No attention was paid to the dried-apple-and-sugar preparation made 
famous by Mr. W. H. Edwards. 

THE NUMBER OF BROODS. 

In the tropics, of course, it has many broods and breeds continuously. 
Several westeners have told me that this is true also in interior California. 
Wright says that it flies “at all times and all seasons” near Los Angeles; this 
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is the case also in southern Florida, although it is much less abundant during 
the winter months. Mr. Flint writes me that there are “probably at least 
six or eight broods” in California, and adds that he “should judge that there 
would be about four broods in Kansas, and probably about the same number 
in Illinois.” 

As to the number of broods here (Pittsburg, Kan.) I am still in doubt. I 
have found eggs as early as July 20 and as late as September 28, full-grown 
caterpillars as late as October 25, chrysalids from August 10 to November 21, 
and butterflies from August 1 to November 28. Between August 1 and Sep- 
tember 10, eggs, larvae of &11 sizes, pupae and adults are all comparatively 
abundant, the imago, however, never becoming as common as one would 
suppose from the number of caterpillars taken 

Another thing. For six seasons past male butterflies have each season 
appeared a week or ten days before a single female could be found. It is of 
course quite possible that the further accumulation of data will show this 
to be purely coincidental. 

DOES VANILLA HIBERNATE'^ 

“Every vear,” according to J. W. Folsom, “some of the southern butter- 
flies reach the northern states, where they die without finding a food plant, or 
else •maintain a precarious existence” Dr W T. M. Forbes writes me that 
he believes that vamllcp, in its northern extremes, “occurs only as a stray, not 
surviving the winter.” 

I had previously assumed that the winter is passed in the larval state, as 
in the case of Euptoieta claudui, but hav^e since come to suspect that vamllcB 
docs not hiTbernate at all I cannot believe that the egg weathers the Kansas 
winter, because I have never been able to find it later than September 28, 
and because the butterfly does not appear until about August 1 of the succeed- 
ing year As to the caterpillar, those which I have reaied always pupated or 
died before November 1 ; besides, a most painstaking search in the vicinity 
of the food plant has failed to uncover any during the winter. Of some twenty 
belated chrysalids not one survived the winter of 1917-’18, although several 
butterflies emerged as late as Nov^ember 21. and as no living pup® can be 
found during the winter, it seems to me most improbable that the chrysalis 
hibernates in this locality. The fact that the imago does not appear until 
August 1, the earliest specimens being fresh and in good condition, surely in- 
dicates that the winter is not passed in this stage. 

On the other hand, I can offer no explanation of the fact that for three 
consecutive seasons half-grown caterpillars have been discovered some days 
before I have been able to find either egg or butterfly. 

THE SO-CALLED OFFENSIVE ODOR. 

Besides several references to “that beautiful but ill-smelling fntillary, 
Dione vanillce, “Longstaff reports that m Jamaica, in 1907, he examined 
seventeen males, thirteen of which exhibited an odor varying from very 
faint to very strong, and invariably offensive. He describes it as “like a 
stable, like asses, like cow dung ” Mrs. Longstaff used the terms “offensive” 
and “unpleasant,” and a Mr. Abell pronounced it “musky.” Fritz Muller 
writes : 

“The males, . . . when seized, open wide the anal valvul®, from the 

inner side of which there appear two glands yielding a strong and nauseous 
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smell. The females, on the contrary, emit a similar smell from a yellow gland 
extruded on the dorsum between the last and penultimate segments.” 

Similar organs and odors occur in Heliconius and allied genera; these are 
fully treated in the voluminous literature dealing with Bates’ theories of 
mimicry. Bates, Darwin, Wallace, Belt, Trimen and others long ago ob- 
served that these butterflies and others superficially resembling them were 
immune from the attacks of tropical spiders, dragonflies, birds and monkeys, 
and that mounted specimens of the Heliconidae in particular were rarely 
molested by vermin. Wallace concluded that this immunity is due to “a 
strong, pungent, semiaromatic or medicinal odor, which seems to pervade all 
the juices of their system.” Wilson says that this odor reminds him of that 
of the muskrat, and even of “the still more awful effluvium of the American 
skunk.” Holland remarks that certain butterflies (notably the Euploeinae) are 
distasteful to birds and predaceous insects, adding that this is “probably due 
to the character of the plants upon which the caterpillars feed, for many of 
them eat plants which are more or less rank, and some of them even poisonous 
to the higher orders of animals.” It is interesting to note, m this connection, 
that Passiflora incarnata, upon which Dione vamllce feeds, is by no means 
rank or poisonous In the Southern states the fruits are called maypops and 
are commonly eaten by children, and, according to Ballou are highly* es- 
teemed as food in South America, Australia and New Zealand 

Personally I am unable to detect any characteristic ddor about these 
butterflies, my olfactory sensibility being obtuse. Calling m nine of my 
friends, however, I find that all of them are able invariably to distinguish, 
blindfolded, between the sexes, all agreeing that the male emits a very dis- 
tinct odor. None detected the odor ascribed by Muller to the female, al- 
though the “yellow gland extruded on the dorsum” is very conspicuous. 
None thought the odor especially unpleasant, as did Longstaff and his friends; 
none would accept Muller’s term “nausv'ous” as properly describing it. “Sweet- 
ish, musty, pleasant, spicy, musky, like bees, like daisies” — these are some 
of their descriptions. 

I have myself tasted freshly killed specimens of both sexes, crushing the 
bodies between the teeth and holding them in the mouth for some time. The 
taste is unpleasant, but not at all violently so, reminding one of the taste of 
the seeds of the common sticktight {Bidens frondosa), I was unable to detect 
any difference between the sexes in this regard. Have been unable as yet to 
check these results against the experience of others, my available observers 
having refused their services. 

Very little seems to be known about the actual functiomng of this odor 
as a protection against birds and other enemies. Personally, never having 
seen a butterfly of any species pursued or captured by a wild bird, I incline 
to the view that the number destroyed by birds, in temperate America at 
least, is inconsiderable. The lack of butterfly remains in the thousands of 
bird stomachs examined by McAttee, Forbes, Kalmbach, Beal, Weed, Dear- 
born and others is significant. David Sharp says, in criticising Bates’ theories, 
“It has not been found, as a matter of fact, that even unprotected butterflies 
are much destroyed in the perfect state by birds.” Men like Marshall, Jones 
and Poulton, however, regard birds as the chief enemies of butterflies, while 
Frank Finn, whose work was done in India, writes : “There is a general appe- 
tite for butterflies among insectivoroife birds, even though they are rarely 
seen, when wild, to attack them.” 
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THE ALLEGED ATTRACTIVE ODOR. 

Besides the offensive odor emitted by the abdominal scent organs, Muller 
held that the males of this and other allied genera are supplied with another 
and quite different perfume, which is attractive to the female of the species. 
He believed this odor due to the functioning of scent scales (Duftschuppen) 
on the fore wings. 

The peculiar character and arrangement of the scales along veins one to 
six, inclusive, in the fore wings of the male is apparent to anyone without the 
aid of a lens, and affords a convement means of distinguishing between the 
sexes at a glance. Scales of this nature have been known since Bemard- 
Deschamps, who for some reason called them plumules; some later lepidop- 
terist — Scudder, I believe — has given them the better name, androconia. 
Thomas, writing in 1893, described these scales as hollow tubes connected 
with glands, and thought that matter secreted by the glands passes out 
through the scales and becomes diffused. 

Scudder, it appears, made no distinction between the two very different 
odors described by Muller, for he remarks that it has never been proven that 
any odor produced by the male attracts females, and hints that the function 
of the androconia is perhaps mere ornament. Referring, in 1880, to butterflies 
in general, he writes. “The location of the scent organs has never been 
properly attempted. It is idle to suppose that in so small a creature one may 
fix the region of the body where they belong by such rude tests as merely 
smelling of various parts, as Fritz Muller and his family have done,^^ adding 
that the orgaps will probably be found on the body near the end of the 
abdomen. 

That the odor perceived by my observers has no connection with the scent 
scales I have proven by cutting off the wings, when the quahty and intensity 
of the odor were in no wise altered or diminished. I have also tried the effect 
of presenting these wings before blinded females, with negative results. This 
latter means very httle, however, as I found it inexplicably difficult to get 
these butterflies to copulate, or indeed to exhibit any indications of sexual 
excitement in captivity. 

As Sharp has pointed out, “m nearly all Lepidoptera it is the male that 
seeks the female.^’ This being the case, it seems improbable that the so-called 
scent scales, occurring only m the male, are of any great importance in 
mating. 

OVIPOSITION.^ 

“One of the females, alighting upon the upper side of a leaf within ten 
inches of my face, suddenly elevated the forward part of the body, brought 
the wings together vertically, curved the abdomen slightly forward, and drew 
its tip slowly across the surface of the leaf for a distance of approximately 
12 mm. Remaining quiet for an instant, it lifted the abdomen, showing the 
egg firmly attached to the leaf. The eggs are laid singly, usually in the 
* upper middle of one of the three lobes of the leaf. I have never seen more 
than one upon the same leaf.” (August 5, 1917.) 

THE EGG. 

“The egg measures about 12 mm. in height and .7 mm. in diameter at the 
widest part, barrel-shaped, with fourteen vertical ribs. A brilliant yellow at 
first, it assumes after about thirty-si x hours a reddish-brown color. A few 

* This and succeeding dated and quoted paragraphs are copied without revision from 
daily notes. 
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hours later an irregular, whitish broken ring, not quite, circling the egg, ap- 
pears about one-third of the distance from the top. When within an hour 
or so of hatching the shell becomes very thin and transparent and reflects the 
light with a sort of frosted-glass effect. The large black head of the larva 
inside gives the upper one-third of the egg a black, metallic appearance, while 
the yellowish body may be seen curled up in the lower part. The incubation 
period seems to vary greatly with the temperature, from forty-seven hours 
(August 7, 1917) to seven days.” (September 22, 1918.) 

THE EMERGENCE OP THE CATERPILLAR. 

^‘At 2:15 p. ra. the larva was clearly visible through the shell Slight 
bodily movements were noted, then the very large, shining black head was 
thrust out at a point on one side of the egg, just below the top. The entire 
structure rocked and swayed slowly back and forth, inclining toward the side 
from which the head projected. 

“At 2 19 the larva emerged very slowly, head first. The head and the 
final segment appeared very large. The entire length was about 1 5 mm The 
body yellowish red; prolegs and caudal segment lemon yellow, the head, 
legs and spines black The latter bear no visible branches, ana appear as 
stiff, black hairs, each growing out of a slight black protuberance. 

“The beautiful eggshell remains erect, the form being unchanged There 
IS a ragged hole in it, but it is scarcely noticeable, and apyiears hardly large 
enough for the egress of the caterpillar ” (September 22, 1919.) 

THE CATERPILLAR. 

“The newly emerged larva does not venture far from the' eggshell and does 
not move about much for the first five or six hours It sometimes devours 
the shell, but this is not usually the case. At the age of six hours it appears 
darker, and the black spots from which the hairhke spines protrude have be- 
come more conspicuous. Has not eaten any of the leaf, and has increased in 
size very little if at all ” (September 20, 1917 ) 

“At the age of twenty-seven hours the larva attains a length of 2.3 mm 
and has eaten several small holes in the center of a large leaf, gnawing 
through the leaf to the transparent epidermis on the opposite side, which is 
left intact. Usually works from the upper side, but by no means invariably.” 
(August 10, 1917.) V 

“These smaller larvae seem to be always attached to the leaf with silk, al- 
though the threads are very few and fine. More mature larvae feed differently; 
they grip the petiole with the prolegs, and eat from the edge inward and 
forward, swinging the head toward the midrib, with jiractically no lateral 
motion.” (September 1, 1917.) 

“The caterpillar is cylindrical and bears six rows of black, branching spines, 
twelve in each row. As regards color, there are, besides the reddish, newly 
hatched type described above, two well-defined types the orange drab and 
the drab orange In the first the body appears orange with three narrow drab 
stripes, and a v(‘ry narrow lateral line just above the prolegs In the second 
the drab markings become very much more prominent, so that the body now 
appears drab with four narrow orange stripes. The narrow drab dorsal line 
of the younger caterpillar becomes very conspicuous in the mature larva, 
separating the dorsal surface into two distinct orange areas. As the orange- 
drab type seems to embrace all of the smaller larvae, and as all those about 
to pupate belong to the drab-orange type, I have assumed that the color 
change is a matter of maturity. Whether the change comes gradually or is 
the immediate result qf moulting I do not know.” (September 10, 1918.) 

“The mature caterpillar,” says French, “is 1.5 inches long, of a red-orange 
color, with a broad dorsal line of greenish black and a broad slate-black band 
outside this reaching to the first lateral, except a narrow stripe of the ground 
color. Base slate black, orange through the region of the spiracles.” 

I can m^ke nothing of this description. The mature caterpillars which I 
have reared were invariably of the drab-orange type described above. I have 
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collected these larvae in Kansas, Missouri, Oklahoma, Arkansas, Tennessee, 
Louisiana, Florida and California, and have seen specimens from several other 
states and from Mexico. Of these the larger larvse (which I take to be the 
more mature specimens) were always of the type which I have called the 
drab-orange. 

MISTAKEN IDENTITY. 

“The only caterpillar which is likely to be confused with Dione vanillce is 
that of Euptoieta claudia. No other larva of similar appearance feeds upon 
Passifiora in this region. The general outline is much more slender than m 
vamlloe, the two head spines are knobbed at the ends and are straight instead 
of incurved, and the spines are steel blue instead of dead black. The color 
scheme is approximately that of the oiange-drab type, but the stripes are 
whitish yellow rather than drab, and broken instead of solid The head is 
less prominent than in vamlJce, and lacks the black visor markings so con- 
spicuous in the latter These lar\ae seem to appear at about the same time 
as vanillce, but are less abundant, although the butterflies are common enough 
from the m ddle of July to October Vlandm undoubtedly passes the winter 
in the larval state, while vnmllce ])robably does not hibernate at all in this 
locality. The claudia caterpillar feeds somf.'times u])on violets, and perhaps 
other plants, while vanillcc is found only upon the passion vune The chry- 
salids are very d fferent, that of claudia being nearly white” (August 10, 
1918) 

MOLTINU. 

“11 30 a. m — Larva about 21 mm, inactne and very dark, extended on 
lower side of leaf, front of body high, head beut, holding with third, fourth 
and anal prolegs. A few silk threads he flat on leaf near caudal end of body. 
After some little np])ling of muscle (no violent motion) the skin of the body 
separates from that of the head. The former is \ery tight, slowly, segment 
by segment, it is skinned backw'ard until finally it is left, a crumpled, prickly 
black ball about 4 mm. m diameter, fastened to the leaf by the aforemen- 
tioned silk Meanwhile the head covering, whica is all of a piece and bears 
two large spines, slips forward until it appears to be held in the mandibles as 
a hat might be held between the teeth After a moment it falls to the ground. 
The caterpillar now appears somewhat short and a trifle thickened. The 
head, legs and prolegs are yellow, the body orange. The spines are only half 
size, blunt, yellow and semitransparent The brandies appear as black hairs 
lying flat along the sides of the spines. 

“11 33 a m — The spines have now attained prac^lcally their normal size, 
si:)ringmg out with astonishing rapidity. They are still blunt, yellow and 
semitransparent, but the black blanches ha\e reached normal size and as- 
sumed their i)roi)er position. The two head spines, \^^llch were curled back- 
ward, have taken on the usual angle. The head, body and prolegs now appear 
orange rather than yellow, the head being lightest. The drab dorsal stripe 
has appeared, but is very narrow. The row ot depressiCjis, one m the dorsal 
center of each segment, is much mor(' cons])icuous than ^sual. 

“11 50 a. 111 . — Appears quite normal again, except that the spines are not 
quite as black, showing grayish toward the tips. The bla«k fiontal markings 
appear. Caterpillar rests motionless. 

“12 10 p m — Turns about and begins to devour the cast-^ff skin. With the 
lens I watched it begin at the tip of one of the big spines an^ consume it clear 
to the root, apparently in about three mouthfuls. The head covering is never 
eaten. 

“12*30 p.m.— Skin practically consumed. Larva rests motionless, a few of 
the surplus spines resting beneath the head and thorax.” ^September 10, 
1918.) 

PUPATION. 

“10 00 a. m.— Caterpillar, 37 mm. long, leaves food plant a^d begins to 
wander restlessly about. 

“1:00 p. m.— Extended motionless, clinging to under side of window frame. 

“2:30 p.m. — Same position. 
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*‘3:30 p. m. — Begins to lay a sparse, ragged network of very fine threads 
flat to the surface, covering a space of perhaps an inch square. These threads 
thin toward the periphery of the net, where they are hardly visible without 
a lens. 

“4:00 p. m. — Spins a little white silk button m the center of the network. 
The head moves slowly out horizontally in all directions from the button 
about one-half inch, swinging always back to center. The body is fully ex- 
tended, the abdomen being away from the button. 

“4:30 p m — Interrupted the button-making to raise high the caudal third 
of the body, spreading the anal appendages apart several times. When a 
pellet of excrement appeared, the caterpillar turned about and pulled it out 
of the foramen am with the mandibles, holding it thus a moment before allow- 
ing it to fall to the floor. 

“4 '45 p. m — Resting, body extended, clasping the button with the third 
prolegs 

“6 00 p. m — Fastened to the bvtton. The body is extended horizontally, 
clingng to the under surface of *he window frame with the prolegs; head 
drawn back, legs not touching the surface. 

“8 00 p. m. — Hanging from the button. The body is thickened a trifle 
and shortened to 31 mm. Color much lighter; hangs motionless except for 
verv slight movements of the lej?s and prolegs.” (September 4, 1918.) 

“9*00 a.m. — No change. 

“10.00 a m. — The brilliant colors have practically disappeared, leaving the 
body a pearl-gray color, against which the black spines show up with startling 
distinctness. Movements slight and infrequent. The dorsal thorax is now 
th^ lightest part of the body. 

“11 00 a. m. — Begins to wn/jgle a little. 

“11 10 a.m. — I note that the spines appear closer together at the caudal 
and of the body; then see that the skin has split down th6 back and that 
the light-colored head of the chrysalis is protruding. By a series of vigorous 
wrigglings the skin is slowk forced up to where the tip of the abdomen is 
attached to the button. Then comes the violent struggle which finally loosens 
the skin, which hangs for a moment against the ventral abdomen, then falls 
to the floor. Then entire molt is complete in less than five minutes ” (Sep- 
tember 5, 1918.) 

THE CHRYSALIS. 

When the chrysalis first appears it is nearly cylindrical; no dorsal depres- 
sion, no ventral bulge. The head is bent forward, and the whole thing has a 
compact, sluglike appearance. An hour or so later the head is no longer bent, 
and bears two double projections, set wide apart'; the wing cases are bulging 
and prominent; on the dorsal side, opposite the middle of the wing covers, is 
a U-shaped depression; there are projections on the third, fifth, sixth and 
seventh abdominal segments, those on the third being the largest. At first 
the head, thorax md wing covers are translucent and nearly white; the 
abdomen is a littk darker and bears a ventral bluish stripe on the fourth, 
fifth and sixth se^ents. The four pairs of dorsal protuberances are amber- 
colored. 

An hour later the head and thorax darken somewhat, and opaque whitish 
veins appear in the wing covers. Distinct black lines mark the outer borders 
of the fore wiigs, and a black V-shaped mark shows the position of the 
^rger of the kiree discsl spots. 

' Another hciir and the translucent appearance is gone, the abdomen and the 
dorsal thorai become much darker, the wing covers grayish tan, while the 
bluish ventril stripe turns gray or white. 

Prom thU time forward the chrysalis does not change appreciably in form 
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or color (although the latter varies greatly) until about twenty-four hours 
before emergence, when the entire body becomes very dark. 

French finds a very wide variation in color: ‘‘Some specimens buff with 
greenish markings, or on the abdomen greenish brown; some black, the wing 
cases and anterior parts mottled with light and dark black; some with the 
anterior parts pink tinted, mottled with greenish black.'' 

The average length of the chrysalis is 28 mm. and the white ventral stripe 
is usually the most conspicuous marking. After the butterfly has emerged 
the color variations of the chrysalis still persist in the empty shells, some 
being much darker than others. 

Not infrequently the cast skin of the larva is found attached to the anal 
portion of the chrysalis. This skin is black excepting the head, which is gray, 
and the black branching spines loom large because of the contraction of the 
empty skin. 

Sometimes the chrysalids turn bright yellow; these are usually infested by 
parasites. I have opened many of these pupse, but have never found the 
parasitic larva itself ; the pupae and adults I have often taken, the latter being 
a small (2 3 mm ) , green hymenopterous insect which I have not as yet had the 
opportunity to classify. Some ten or a dozen of these insects emerge from a 
small round hole, usually in the wing t'over, in early August. (September 
3, 1918.) 

PUPAL MOVEMENTS 

“The chrysalis seems unable to bend the body toward the back or toward 
the wing covers; sidewise, however, it can turn until the body is extended 
nearly parallel to the horizontal surface from which it is suspended. Six 
chrysalids which hung in a north window m September, 1919, and which I 
observed for fourteen days, were noted to be mvanably and unanimously 
pointed inward (toward the warm room, that is) every morning. During the 
warmer part of the day there was no uniformity in position. Six specimens — 
fourteen days, it appears to be more, perhaps, than mere coincidence. The 
pupal sensibility to light and temperature stimulii should be worth investi- 
gation." (October 1, 1919.) 

THE APPEARANCE OF THE BUTTERFLY. 

“Two or three weeks after pupation (the period varies with the tempera- 
ture, from eight days in August to twenty-seven days in November) the 
chrysalis turns nearly black, and a diagonal fissure appears on either side, 
extending from the back of the head down along the antenna cases, nearly 
to the middle ventrum. 

“About twelve hours later, after some little wriggling, the ventral triangle 
formed by the covering of the head, antennae and mouth parts falls open 
trap-door fashion, the antennae covers serving as hinges and the flexing point 
being about one-third of the distance up the wing covers from the abdomen. 
There is also a dorsal cleavage following the medial dorsum to the first ab- 
dominal segment, then the outline of the wing covers to a point half way to 
the end of the antenna covers. The crumpled-wing imago wnggles out and 
mounts the empty shell, to which it clings by the four hinder limbs, turning 
the entire body back and forth as if mounted on a pivot. In each of these 
turns the body describes an arc of nearly 90 degrees, the body being held stiff. 
The angle of the body is about 45 degrees from the vertical, the head being up- 
permost. The proboscis is usually partially unrolled. In five or six hours 
the soft, wrinkled wings spread and harden, and the insect is able to fly. A 
thin, transparent liquid, and sometimes a thick, reddish substance, are voided 
by the newly emerged butterfly. Both of these liquids seem to be odorless." 
(October 5, 1918.) 



362 Kansas Academy of Science. 

BIBLIOGRAPHY. 

Abbott, J , and Smith, J. E The rarer lepidopterous insects of Georgia (London, 1797), 
pi 12 

Ballou, M\tubin M Equatorial America (1892), 148 

Batls, Henry Walter Contributions to the insect life of the Amazon valley; Lepidoptera* 
- Helliconidse Linn Soc Transacts (London, 1862), vol XXIII 
A naturalist on the Amazon (London, 1863) 

Beal, F E L. “The food habits of swallows “ Bull. 619, U. S Dept. Agric. (1918), 9 
Boisduval. j. a, and LeConte, J. L Histoire generale et inonogiaphie des lepidopteres et 
des chenilles de rAiiierique Septenti lonale (Pans, 1842), pi XLII 
Comstock, J H, and Comstock, A B How to know the butterflies (1904), 108 
Darwin, Charles Origin of species (London, 1860), 41.5-418 
Dyar, Harrison G Proc U S Nat Mus (1915), \ol 47, 141 
Edwards, Henry Pacific coast Lepidoptera Proc Cal Acad Nat 8ci , 1874 
Edwards, W H The butterflies of North America 1808 
Can Ent (1880), vol. XII, 122. 

Folsom, J W Entomology, with special reference to its biological and (‘conomic aspects 
(1913), 317 

French, G H Butterflies of the eastern United States (1886), 148-150 
Holland, W J The butterfly book (1898), 97 
The butt^Tfly guide (1915), 70 

Hubnfr, Jacob Samrnlung exotischer Schinetterlinge (Augsbuig, 1824) 

Lonostaff, George B Butterfly hunting in many lands (London, 1912), 279, 503 
Maynard, C J Manual of North American biitterfli s (1891), 50 

Muller, Fritz Die Duftschuppen der Schmetterlinge Entomologisehe Nachnchteii, jhg 4, 
29-32 ' 

The Maracuja butterflies (translated by E A Elliott and iiubli^lnd as an appendix to 

Longstaff’s book, 1912), 651-6,15 
Scudder, Samuel H Butterflies of New England (1880) 

Butterflies (1881), 198-207 

Sharp, David Insects (1909), II, 331-338 

Skinner, Henry. Catalogue N A Rhopalocera Am Ent Soc , 1898, also supplement m 
1904 

Wallace, Alfred Russel. Daiwimsm (1889), 234, 275 

Wilson, Andrew. Colors of animals In Nature Studies, Vjy Richard A Prextor (London, 
1882), 39 

Wright, William Greenwood. West coast l)utterflies (190,5) 


A Kitchen Disinfectant. 

F a Patty and L E Saike 

During the period of the invasion of influenza every possible source of 
and every possible means for spreading contagion were sought for and checked 
by the Board of Health. One of the suspected possible sources of communi- 
cating the contagion was that of soda-water tumblers. Many dispensers of 
soda water employed paper tumblers; others installed running water at 
scalding temperature; others used steam; and still others employed an ade- 
quate sterilizing apparatus at considerable expense. But the majority of 
stores, whose business, m small towns, was comparatively small, and for other 
reasons were unable to adopt either method. Accordingly, the Board of Health 
requested the department of pharmacy to devise a sterilizing bath that would 
accomplish the purpose at a minimum of expense, so that it would be within 
the reach of every retailer. It was .suggested by one of us that a sodium 
hypoehlorite solution bath would be quite sufficient for the purpose of cleans- 
ing arid disinfection, but this was merely a statement. In order to verify such 
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a result it was necessary to take up the subject m a scientific way and perform 
experiments with solutions and note their effect upon tumblers that were in- 
tentionally infected. 

Laboratory experiments to cover the situation were accordingly designed 
and carried out. This was accomplished by first procuring cultures of three 
organisms. One was a culture of Micrococcus aureus, an organism which pro- 
duces boils and abscesses and is found abundantly in the mouth and throat. 
It 18 relatively easy to kill. Another was a culture of typhoid bacillus, the 
bacteria causing typhoid fever. Last was a culture of Streptococcus pyogenes, 
which causes sore throat and various skin eruptions. This organism is very 
resistant and difficult to kill with ordinary disinfectants. 

Broth cultures of these organisms were prepared and incubated twenty-four 
hours at body heat to obtain a luxuriant growth, then poured into glasses, 
previously sterilized in an autoclave. The glasses were drained, one at a 
time, dipped into a disinfectant bath and removed immediately. Each glass 
was next rinsed with sterile broth and a portion of the broth streaked on 
agar and incubated at body temperature to ascertain whether or not the 
organism had been killed by the disinfectant bath 

The time clement in this way is reduced to a minimum, but so would it be 
m actual practice. Many solutions can be prepared which will be good disin- 
fectants if allowed to remain in contact for some time and at a temperature 
somewhat above room temperature (72® F.). 

An extract from the tabulation of experiments with various solutions, 
together with results obtained, is herewith subjoined. It may be of interest 
to note here that results obtained from some solutions were somewhat sur- 
prising, as will be indicated 

The calcium hypochlorite solution employed was made by triturating 
bleaching powder with water and straining the mixture. The sodium hypo- 
chlorite solution used is best made as directed in making solution No. 1. 

FORMULA 

Solution No. 1. Triturate 200 grams bleaching powder to a smooth paste, 
using 400 cc. water, and wash into 2-hter flask with 200 cc. water Add 140 
grams pure sodium carbonate dissolved m 250 cc. hot water. Shake thor- 
oughly; if contents become gelatinous, warm Transfer to a wetted muslin 
strainer m a funnel and return first portion of filtrate until it comes through 
clear. Dram and wash with small successive portions of water to make 1,000 
grams of the solution 

Use 10 cc of solution No. 1 to make 1 liter disinfectant bath. 

Solution No. 2. Measure exactly 69 cc. c. p hydrochloric acid (sp. gr. 1.17) 
into a liter flask and. make iij) to a liter with distilled water. 

Use 10 cc. to each liter disinfectant bath in final preparation for use. 

Precautions. All weights and measurements must be made exact for 
maximum results. Distilled water must be used in making solutions 1 and 2, 
and preferably, but not necessarily, in making the final bath. The bleaching 
powder must have at least 30 per cent available chlorine present. The most 
favorable temperature for the bath is between 80° and 95° F. (27° and 35° C.), 
Solutions 1 and 2 keep indefinitely m glass-stoppered containers. 

The method of application is simply to dip the previously washed glass 
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into the bath, allowing all parts to come in contact with the hquid, and 
sterilization is complete. The bath is harmless to the hands. 

It must be generally understood that no disinfectant, no matter how ef- 
ficient, can so readily disinfect a dry, dirty glass. The particles of dirt 
(organic matter) envelop the organisms and form a protective coating. To 
illustrate the truth of this statement, glasses infected by a broth culture of 
Streptococcus pyogenes were allowed to dry spontaneously, then dipped twice 
in quick succession into bath 18 , and when streaked on agar the organisms 
were found to be alive. Therefore, after use at fountain, glasses must not be 
permitted to become dry, but should be preferably rinsed in tap water before 
going into the bath. This precaution would also help to maintain the 
efficiency for a longer period than otherwise would be possible. Care must be 
taken not to increase alkalinity by careless addition of wash water. Glasses 
are to be rinsed with clean water after the disinfecting bath. 

Our report to the board tabulated a long list of solutions of various 
compositions and the constitution of the baths made therefrom. It is not 
essential that this paper shall be burdened by this lengthy tabulation, but the 
essential points may be condensed. It was found that the maximum disin- 
fectant power was to exist between six different solutions, as follows* 


DisiNrrcTANT Bath 

Organism 

* 

Killed 

Growth 

inhibited. 

Fresh 

bath 

Bath 24 
hours old 

Exp. 14: So'lium hypochlorite solution 

Ml rococcus aureus 



+ 

0 04 per cent available chlorine nearly 

Tvphoid bacillus 

+ 

__ 

+ 

Neutralized mth hydrochloric acid 

Streptococcus pyogenes 


— 


Exp. 15. Sodium hypochlorite solution 

Micrococcus aureus 




0.05 j)er cent available chlorine 

Typhoid bacillus 

— 

— 

+ 


Streptococcus pyogenes. 


— 


Exp. 16: Sodium hypochlorite solution 

Results same as for 15 




0.1 per cent available chlonne 





Exp. 17: Sodium hypochlorite solution 

Micrococcus aureus 

+ 

+ 

+ 

0.05 per cent available chlorme -h 50 cc 

Typhoid bacillus 

+ 

+ 

+ 

Njo HCl per liter 

Streptococcus pyogenes 



+ 

Exp. 18: Sodium hypochlorite solution 

Micrococcus aureus 

+ 

+ 

+ 

0.05 per cent available chlorine + 80 cc. 

Typhoid bacillus 

+ 

+ 

+ 

N, 3 HCl per liter 

Streptococcus pyogenes. 

+ 

+ 

+ 

Exp. 19: Sodium hypochlorite solution 

Micrococcus aureus 

+ 


+ 

OM per cent available cldorine +120 co. 

Tvphoid bacillus 

+ 

+ 

+ 

N,o HG perSter ... 

8trepto'*occus pvogenes. 

+ 


+ 


It should be stated, in passing, that hot water was found to be not at all 
satisfactory unless considerable time be allowed for the glass to macerate 
therein. 

A simple solution of sodium hypochlorite, rather unexpectedly, was not 
efficient. ^ 

In an effort to produce a sodium-hypochlorite solution less alkaline, and 
consequently more efficient, solution No. 1 was made up by four different 
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formulas, using less sodium carbonate, and baths of 0.05 per cent available 
chlorine made from them, but all proved unsatisfactory. 

Bath No. 18 was repeated with the same good results, and was found to be 
germicidal to micrococcus aureus and typhoid bacillus, even after standing 
seven days. A liter was then tried on 150 glasses in a series and found to be 
efficient for that number. Although this bath under good conditions is 
germicidal more than twenty-four hours, it is strongly recommended that it be 
prepared fresh each day. 

It may be noted in the experimental data that the hot water is not at all 
efficient in the time allowed. By comparing the results it can be seen that a 
0 06 per cent available chlorine solution is of little more value than a 0.04 per 
cent solution. A strong alkaline solution appears to be as good the second 
day as the first and to be as powerful as a neutral solution. The sodium 
carbonate tends to hold the chlorine m solution. A solution made acid with 
hydrochloric acid is strongly germicidal when freshly prepared, but of no 
value after standing twenty-four hours, because the chlorine is liberated and 
soon escapes from the solution. Sodium salicylate, germicidal in itself, ap- 
pears to add no power to the hypochlorite solutions. 

The unneutralized sodium hypochlorite solution proved to be of^ no value 
even in a strong (0.1) available chlorine bath This was a revelation very dis- 
appointing, to say the least. The idea of reducing the alkalinity suggested 
itself. Therefore, varying amounts of N/10 hydrochloric acid, sufficient to 
neutralize the solution, were added to baths 17, 18 and 19. The results were 
somewhat striking, m that it was found that the maximum results were ob- 
tained, as will be seen, in the mean between 17 and 19; namely, in 18. 

CONCLUSIONS 

1. It will be seen from our report to the State Board of Health that nine-* 
teen different solutions of various compositions were experimented with. The 
solutions containing available chlorine were the only ones that were available 
for making a disinfectant bath. Of the various sodium hypochlorite baths 
tested it was found that the amount of free chlorine was not the only factor 
that determined efficiency. For example, a bath containing 0.1 per cent of 
available chlorine was no more efficient than one containing .04 per cent 
or .05 per cent. 

2. The efficiency of the hypochlorite bath seems to depend not only upon 
the available chlorine, but also upon the degree of alkalinity of the solution. 
The most efficient solution seems to be that containing .05 per cent of avail- 
able chlorine and a degree of alkalinity represented by almost the neutral 
point. In order to determine the exact amount of alkalinity, an aliquot por- 
tion of the solution neutralized with its equivalent of HCl (the amount 
designated in formula 18) was evaporated to dryness, the residue redissolved 
in distilled water, and the resulting solution titrated. It was found that 1 cc. 
of the original solution thus prepared corresponded to 5.0 cc. of N/10 HCl. 
Since 10 cc. are used in a liter of bath, the alkalinity of this would make a 
liter of the bath correspond to 50 cc. N/10 HCl. 

3. This solution of the above alkalinity can be arrived at by using the 
proportions indicated in formula 18, using the solutions and mixing same as 
prescribed in said formula. 
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4. Since one of the microorganisms resisted the boiling-water bath and 
only two were inhibited in growth, therefore it would seem that any treatment 
with boiling water — much less warm water^ — would be absolutely unreliable 
unless care was taken that the utensil was permitted to remain in such a bath 
for some minutes. It is also suggested that the wiping of the cleansed tumbler 
with a fabric would be objectionable, for the reason that repeated use of same 
would tend toward a risk of contamination. 

5. There are a number of proprietary disinfectants on the market con- 
taining available chlorine. Some of these are valuable, but their value should 
be estimated by the percentage of available chlorine present, but only by a 
coefficient biologically determined. 

KITCHEN DISINFECTANT. 

The above solution, it is needless to say, would be a very valuable solution 
as a household disinfectant, or, as we have chosen to term it, a kitchen disin- 
fectant. It IS a deodorant as well. 

Besides being applicable for disinfection and purification, it may be em- 
ployed as a bleach in the wash water, and is not injurious to the fabric. 

It should be stated that the formula for the preparation of this disinfectant 
is, perhaps, rather intricate and beyond the ability of the unskilled to follow. 
The formula, however, can be readily followed by one of very ordinary 
ability in manipulation, so that its manufacture would not be 'at all expensive. 


[Note. — Plant Disease Survey Report for Kansas, 1919, by L. E. Melchers, 
withdrawn.] 



PART IV, 


PAPERS— FIFTY-THIRD ANNUAL MEETING. 


( 367 ) 



TITLES OF PAPERS, 

FIFTY-THIRD ANNUAL MEETING, 


Public Baths and Their Hygienic or Sanitary Value. J M McWharf. 

Color in Nature. /. E. Todd. 

A New Nesting Record for the Pine Siskin. F. F. Crevecoeur 
Additions to the List of Kansas Lepidoptera. F. F Crevecoeur 

$ 

Additions to the List op Kansas Hymfnoptera. F. F Crevecoeur. 

Nature's Use of Disinfectants and Antiseptics L E Sayre. 

Botanical Notes for 1920 Frank V O. Agreltus 

Arch,*olooy op the Tuba-Kayfnta Region. Albert B Reagan 

Some Notes on the Lummi-Nooksack Indians, Washington Albert B. Reagan. 

Flood Myths of the Bois Fort Chippewas Albert B. Reagan 

Hunting and Fishing op Various Tribes of Indians. Albert B. Reagan 

Frogs and Froooing. E C. O'Roke. 

The Industrial Research Movement of To-day. W F, Faragher. 


( 368 ) 



Katisas Academy of Science. 


369 


Public Baths and Their Hygienic or Sanitary Value. 

J M McWharp. 

Public baths mean a long step toward hygiene, sanitation and national 
hygienic uplift. Hygienic measures are as old as the history of creation; 
to-day we have a more general recognition of their importance. The rapid 
progress of knowledge, the marvelous increase of humanity and human power 
over the elements and agents of nature, by means of applied science, the 
requirements of humanity and experiences, one and all, combine to make the 
duty and practicability of sanitary regulations an important factor in our 
lives. 

Lord Palmerton, when asked to procure a royal order for a national fast 
in anticipation of cholera, said* “The best course which the people of this 
country can pursue, that the further progress of the cholera should be stayed, 
will be to employ the interval that will elapse between the present time and 
the beginning of next spring to planning and executing measures by which 
those portions of their towns and cities which are inhabited by the poor 
classes, and which, from the nature of things, must need purification and im- 
provement, may be freed from those causes and sources of contagion which 
if allowed to remain will probably breed pestilence and be fruitful in death, 
in spite of all the prayers and fastings of a united but inactive people.^’ A 
well-conceived and forceful suggestion. The best minds of the world have 
striven to lighten the burden of the poor and oppressed. Millions have been 
offered for a cure of disease, but efforts for its prevention have received 
tardy recognition Experience teaches that personal cleanliness occupies the 
foremost rank in our consideration. 

This nation is not keeping pace with the Jews, Egyptians, Greeks, Turks 
and the Brahmans. John Wesley recognized the civilizing influence of soap 
and water when he said, “Cleanliness is next to godliness.’’ 

Tacitus states that the ancient Teutons were accustomed to bathe as often 
as they arose. The Romans were imitators of the Greeks, but eventually 
surpassed them and all other nations m the extent of their baths. The 
excav'ations at Pompeii, a. d. 1824 and 1857, furnished us with an exact and 
realistic representation of the Roman baths; their convenient, luxurious ap- 
pointments and artistic embellishments. During the time of ^Constantine, 
Rome boasted of having 856 public baths. The price of admission then 
averaged about one-third of a cent. Pliny, in his “Historia Naturahs,” asserts 
that for 600 years Rome needed no medicine but the baths. Is it not a sad 
commentary upon our boasted civilization that we do not imitate those people 
and emulate their generosity in supplying the people wuth means to keep 
their bodies clean. We speak of those people as ignorant and barbarous, 
but they erected large public baths for use by the poor people. 

In the fourteenth century nearly every village or town in Russia had its 
bathroom. A large per cent of the villages had vapor baths. This was first 
used; then the subjects were scrubbed with soap and water, followed by a 
form of massage, concluding with a thorough shower bath. In Yeddo a public 
bathhouse is visible at every hundred steps. Contrast these conditions with 
those that we usualiy find in our own country. 


24-~Sci. Acad.-— 1601 
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If we get a supply of water necessary to wash the hands and face from one 
to three times* each day it is considered all that is necessary. The clothing will 
hide whatever of dirt that might accumulate on the rest of the body. The 
filthy condition of the poor is responsible to a large degree for the spread 
of many diseases. The so-called tenement odor, which so often offends the 
sensitive olfactories in crowded street cars and other assemblies of the poor, 
emanates from the decomposed secretions of the skin which have accumulated 
upon their persons and found lodgment in unventilated clothing. There is 
a moral obligation resting upon the wealthy portion of a community to con- 
tribute freely toward the removal of this remediable evil, uncleanhness. 
Modern hygiene has demonstrated that the essential principles of sanitation 
lie in cleanliness. 

We have also learned that the great panacea for the prevention of disease 
and premature death is in pure food, water, air, clothing, and the houses in 
which we live. ^ 

Doctor Mittman has shown that the crescents which adorn the finger nails 
of uncleanly people, their hair, skin and clothing abound in saprophytes, and 
that the lives of these parasites are imperiled by cleanliness and that they 
thrive only in filth. Every intelligent man knows that personal cleanliness 
is an important element in the health problem. 

Personal cleanliness, so vital as a hygienic measure, must ^le carried to the 
forefront in our battle for a more perfect sanitation. Perfect compliance of 
all classes of people with sanitary laws will aid materially in the prolongation 
of human hfe and lessen sorrow and suffering in the world. 

No argument is required to prove the necessity nor the present demand 
for public baths and no efforts should be instituted to thwart so great a 
public beneficence. Prompt action is demanded along this line of humani- 
tarian work. Cleanliness means health; it means preservation of life; it means 
moral improvement; it means an uplift to all that is good and pure in the 
world. 


Color in Nature. 

J. E. Todd. 

'Light, lik^ sound, consists of vibrations capable of producing a conscious 
impression upon sentient life. In sound they are of ordinary matter, usually 
sir, appreciated mostly by the ear. In light they are much more delicate and 
mysterious vibrations of ether, which affect the eye. Color is a property of 
light, dependent upon the length or rapidity of such vibrations, just as pitch 
is a quality of sound in a similar way. 

As there are soundlike vibrations which are inaudible, so there are many 
waves of lightlike vibrations which are invisible. Moreover, as sound may 
be pitched too high or be too faint for one to hear, and yet be enrapturing 
melody to anotheV, so doubtless some organisms perceive delicate colors which 
are invisible to man. Our subject is too vast for us to consider more than 
the infinite variety of patterns and tints which appeal to the human eye in 
nature. 



Color in Nature, 


371 


CAUSES OP COLOR. 

Color, from a physical standpoint, is an accident or coincidence. It is 
simply the result which follows from the relation of the dimensions of 
molecules, or masses, to the length of ethereal waves. Colors may be classi- 
fied, from their causes, into absorption colors, interference colors, and refrac- 
tion colors. 

Sunlight, or any white light, consists of all kinds of color waves mingled 
together. If these fall upon any object whose ultimate particles or molecules 
correspond in size to the length of any particular color, as red, for example, so 
that they begin to vibrate in harmony with the red wave, such vibrations are 
said to be absorbed, and change to heat, chemical or electric vibrations, as the 
case may be. In such conditions the waves not so absorbed, which give the 
sensation of green, would be reflected from the surface, and the object would 
be called green. So with the absorption of any other color or colors by a 
pigment or any object. Under this head come the great majority of colors 
in nature. 

In the case just mentioned light is reflected in a radiant manner from all 
points of a substance; in other cases, where the surface is smooth, the re- 
flection is like that from a mirror. As light strikes the surface of a thin, 
transparent film a portion is reflected and a portion enters it and is reflected 
from the opposite surface. If the surfaces are at such a distance that the 
wave lengths of a certain color interfere, that color is destroyed, and only the 
color waves not so destroyed will be visible. If red is destroyed the rest of 
the light will be green, and the film at that point appear green. 

Again, if light falls upon striae or thin lamina similarly related to the 
length of light waves, interference may also occur and similar results will 
follow. As an example of film interference we may refer to the colors of a 
soap bubble, or of oil upon the surface of water; the wings and epidermis of 
insects frequently exhibit it. As examples of the other sort we may instance 
the changeable colors of mother-of-pearl, also of certain metallic plumes of 
birds. 

Other colors are caused by the refraction of light in passing through trans- 
parent bodies, as in the flash of the diamond or dewdrop, the tints of the rain- 
bow, the mock sun. 

All visible objects must have some color, for color is an essential property 
of light by which they are seen. Many colors, however, are rarely spoken of 
as such, because of their dull shades. We, therefore, in good faith, will confine 
our attention to such marked or striking colors as are usually intended by the 
word. 

Colors may be classed, according to their uses, into incidental or non- 
significant colors, protective colors, directive colors, and ornamental colors. 
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TABLE OF COLORATION OF ANIMALS AND PLANTS. 

Types of Coloration. Examples. 

Incidental Color of mtirnal tissues, pearly lining of shells; perhaps 

dark stnpe on back of a donkey and dappled spots 
on a Norman horse (Wallace), and the motley colors 
of cattle. 

Protective Concealing Gray for desert; white foi snow fields; 


green for grassy plains; stripes of tiger for bamboo 
jungle; the color and form of a knot for the whip- 
poor-will resting on a tree 

Warning. Bright colors on uneatable or poisonous rep- 
tiles, fi.shes, insects, or plants, so also on stinging 
insects and plants , eyelike spots on ins cts 
Alluring Most solid colors of flowers are to attract in- 
sects for cross- fertilization ; an Asiatic lizard is reported 
to have a mouth colored like a flovvei to attract 
insects within reach, bright colors attract passers-by 
to iipe fruits, to scattei their seeds 

Directive Hetognition Patches or lines of color, peculiar to the 

specus, usually associated with concealing coloration, 
and shown oft,.n automaticallv, when moving or call- 
iiiK, white on tail of labbit, white or black on tail, 
wing or head of birds, and head, rump or tail of 
quadrupeds, the upper side of butterflies' wings 
luduativc Many markings whicl^ serve the last -men- 
tioned above may also servo under this The former 
may be seen at a distance; the latter closer by, m 
troops or flocks or m dens 

Ornamental . . . ... Bright -colored patches of feather, hair, scales or skin, 

as the case may be, which are displayeil conspicuously 
by males, particularly dunng the breeding season 

INCIDENTAL OR NONSIGNIFICANT COLORS. 

Under this head we place most of the colors of inanimate objects. Because 
of their insensate character they are incapable of being affected either favor- 
ably or unfavorably. Their existence is in no way dependent upon their re- 
lations to their color. The glitter of gold, the flash of the diamond, the azure 
tint of the sky, however appreciated by man, are perfectly useless to the 
objects themselves and are purely incidental to their molecular structure. 

The same may be said of the color of blood, of internal tissues, and the 
delicate tints of shells. Such colors are of no service to the organism. 
Furthermore, the same is probably true of many colors upon the external 
surface, as the verdure of plants or the brighter, colors of foliage plants, whose 
tints seem to follow or vary with the structure. So also with the haphazard 
coloring of domestic animals; the more regular markings which follow certain 
parts of the internal structure, as the black stripe along the back of a donkey 
or the dappled spots upon a Norman horse, which seem to be collections of 
pigment somewhat after the principles of mineral concretion. Wallace is 
disposed to refer to this cause much of the gaudy coloration of the males of 
many species of birds. The brilliant colors he thinks are simply incidental 
manifestations of exuberant vitality, but such cases are quite differently in- 
terpreted by others. Incidental colors may be looked upon as the primitive 
coloration of animals and plants, which have furnished the material from which 
natural selection has developed colors which are of service or use to the 
organism; and under this head we find the other classes of color which we 
have mentioned. 
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PROTECTIVE COLORS. 

Under this we include all patterns and tints of coloration which are of 
service in protecting the organism and its enemies and also for enabling it to 
catch its prey. This class may be subdivided, therefore, into concealing 
colors, warning colors, and alluring colors The first includes all coloration 
which tends to hide the organism. The more common examples are those of 
dull gray for animals inhabiting desert regions, white for those in snowy 
countries, some greenish tint for those frequenting leaves or grass, trans- 
parency for water animals. Sometimes the animal has its color changed from 
gray to white when the snow falls; m such cases it seems that a certain sensi- 
tiveness to light resides in the hair or skin. This is seen in the ermine, the 
arctic hare, and ptarmigan. Sometimes the color is changed by some effect 
through the nervous system upon the pigment cells of the skin. This is 
notably true of the chameleon, and in less degree m some tree toads. Some- 
what similarly, chrysalids of certain insects conform to the objects they rest 
upon. In other cases concealment is curiously secured by coloring of the 
plant or animal to resemble some inanimate object. The whip-poor-will is 
colored to represent a knot on the side of a tree, the tiger to resemble the 
light and shade in a bamboo jungle; sunbiids are colored like the flowers they 
frequent. 

Many insects, in either larval or adult stages, by their color and form 
imitate so closely the leaves, twigs or thorns that they are practically invisible. 
The underside of the wings of many butterflies cause them to lesernble dry 
leaves. 

On the other hand, some small animals and insects which are uneatable 
or harmful advertise the fact bv exhibiting bright colors in sharp contrast with 
surrounding objects. Such warning colors aie found in the skunk, Inany snakes 
and other rejitiles, bees, wasps and many other insects, sea animals, and 
bright-colored coral.s. 

Some are protected by their resemblance m coloring to others which are 
harmful. Beetles are in some cases fehajied and colored like wasps or stinging 
ants. Many caterpillars are furnibhed with eyespots and other marks to mak^ 
them appear monstrous apd dangerous to birds Probably the eyespots on the 
wings of some butterflies serve a similar purpose. 

Other colors which are calculated to allure insects or other animals, so 
that they may be captured for food, may also be grouped under protective 
colors. An Asiatic lizard has its mouth colored brightly so as to resemble a 
flower, so that insects draw near it and are taken. A species of mantis in 
India resembles a pink flower, and so attracts insects within its reach; so also 
with some spiders. 

Thus far we have spoken mainly of animals. Plants may also be protected 
by their coloration. This is not so often by the possession of hiding colors or 
warning colors, but more by alluring colors, although not for injury to the^r 
victims. All showy flowers are now looked upon as a device of nature to 
promote cross-fertilization m plants. The insects scour the fields for food; 
each species of flowers presents a particular color as a signal which indicates 
that it has food for it at hand. An insect visits a plant to gather the nectar or 
pollen, and dusts himself more or less with pollen, which he carries to a 
neighboring plant of the same species; and so from plant to plant through the 
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day; or, if of nocturnal habit, through the night. Myriad and wonderful in- 
deed are the devices which nature has formed to promote this process — forms 
of flowers, often very complicated, and the arrangement of flowers — ^but m 
* nearly all color is the mam attraction. Sometimes it is odor. 

“Hence we may conclude,” as Darwin says, “that if insects had not been 
developed on the earth our plants would not have been decked with beautiful 
flowers, but would have produced only such poor flowers as we see on our 
fir, oak, nut and ash trees, on grasses, dock and nettles, which are fertilized 
by the wind.” This idea has grown greatly in favor since its first announce- 
ment. From crocus to aster, and from violet to magnolia, the same story 
comes. Thus the difficulty of the poet who sang of the violet “born to blush 
unseen and waste its sweetness on the desert air” is satisfactorily solved. 

Alluring colors are also important to edible fruits. How they shine out and 
notify the passer-by that they are ripe and ready to have their seeds scat- 
tered, The blush of the peach, the gold of the orange, the glitter of the 
blackberry, all exist mainly because of their utility to their species. This 
form of alluring coloration brings us by an easy stage to our next general class : 

DIRECTIVE^ COLORS. 

This class includes all which are in any way useful to a species, by securing 
its recognition by its friends, or by enabling them to judge of its attitude and 
probable movement; hence it is easily separated into what we may call 
recognition colors and indicative colors. Bot^h functions may sometimes be 
served by the same marks. It will be seen that recognition colors have a 
purpose exactly opposite to that of concealing colors,^ but they are often 
exhibited m the same animal. One of the early puzzles to evolutionists was 
the white tail of the rabbit, which seemed an obvious disadvantage. A little 
study, however, discovered its utility in enabling rabbits to find or follow one 
another in the twilight. So animals protected by hiding colors invariably 
have some conspicuous stripes or spots of striking color, usually white or black, 
on tail, rump or wing. They arc commonly concealed when the animal is 
hiding or at rest, but are automatically displayed when the animal is in 
motion or when calling its fellows. The white or black tails of deer, the 
white feathers in the tail and wings of finches, the bar across the tail of the 
turkey, the white rump of the flicker, are all examples of this class; also the 
bright colors upon the upper surface of butterflies' wings. Very likely the 
color of crow, bluebird or scarlet tanager may come under this class, although 
they may possibly belong to warning colors. 

Indicative colors are especially important to ammals which move in flocks. 
They are helpful not only when moving in a mass, but also when resting at 
night. Similar marks are serviceable to animals which frequent dens. Under 
iiodicative colors we would class : (a) Conspicuous streaks or contrasts of color 
about the head, as in the raccoon, badger, antelope, etc.; also in the hawks, 
sparrhws, geese, etc. (b) Spots and lines on the sides and legs, as in zebras, 
peccaries, antelope, wild asses, hunting dogs, etc. (c) Various spots and lines 
appearing only in the young as m fawns, the cubs of some Felid® and Suid®. 
Hhese are of temporary service while they are confined to their hidingplaces. 

But indicative coloration is not confined to animals, though, of course, 

* enrt 8U(M;€«ted by tho writer, 1S88. American Naturalist, XXII, p. ZOI. 
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it appeals to the intelligence of animals. Under this head^ we judge, rightly 
belong most of the delicate markings upon flowers which are too small 
to be seen at a distance. They have been called ^^guide lines'' and ‘‘spots," 
because they show the visiting insect or bird the way to the nectar. They 
are found especially in flowers of irregular or complicated structure. They 
occur in the violet, ms, lobelia, etc. They often add greatly to the beauty 
of the flower. 

ORNAMENTAL COLORS. 

We now come to a branch of our subject which may be more welcome to 
some who may have thought that our interpretation of nature is too utili- 
tarian. Though we have traversed by far the most extensive portion of our 
field, we have not yet considered some of the most wonderful and beautiful 
manifestations of animal coloration, which by most naturalists are believed to 
bear witness to the existence of an aesthetic sense m animals. I refer to the 
graceful crests and brilliant plumes of many birds and other bright markings 
on mammals, fishes and reptiles. It is usually associated with marked differ- 
ences between the sexes, and is often limited to the males, and, moreover, is 
most conspicuous during breeding time- 

“In the spring a fuller crimson comes upon the robins breast; 

In the spring the wanton lapwing gets himself another crest , 

In the spring a livelier ins sparkles on the burnished dove, 

In the sprmg a young man’s fancy lightly turns to thoughts of love “ 

The gemlike beauty of the humming bird, the marvelous plumes of the 
different paradise birds, the tails and wings of the pheasant, including the 
peacock, the bright-colored combs and wattles are all mainly restricted to 
the males. The females, though sometimes reflecting the peculiarities of the 
male, always present them m subdued form; so with many brilliant stripes 
and colored patches found on antelopes, monkeys, lizards, fishes, and in in- 
sects. Wallace tries to ascribe all these to exuberant vitality, together with 
the need of recognition colors upon the part of the males, and the counter- 
acting need of protective colors for the female during incubation and the 
care of their young. The consensus of opinion, however, of other students 
of the subject is clearly in favor of Darwin’s view, as first announced in his 
theory of sexual selection. This is simply a natural selection, acting through 
and perfecting an aesthetic sense of the opposite sex. Love and the love of* 
beauty under Nature's laws have wrought this miracle of splendor. 

Thus have we viewed all too hastily the broad field of color in nature, with 
its almost infinite range of pattern, tint and shade. We have seen how it has 
been an important factor in the development of living forms. Although 
born of apparently accidental coincidences, color has, in the beneficent hands 
of Nature, protected* the weak and timid. By its system of natural heraldry, 
unconsciously produced by natural selection, it has awakened and stimulated 
their powers »f discrimination and judgment, so that they have acquired the 
use of a sign language, which in turn has developed their social instincts and 
habits. It has aroused and cultivated an aesthetic taste, which has, by reac- 
tion, still further beautified nature and natural forms. 

All these enlargements of comprehension and appreciation through the 
general current of life have been shared in by many, but by none so much 
as by man, the crown of all, the "heir of all the ages." Endowed with the 
mysterious power of self-consciousness, he is able to look down upon himself 
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and the whole labyrinth of Nature’s workshop in which he finds himself play- 
ing a part. Aside from and above the uses which we have been considering, 
he sees higher relations and deeper significance. His divinely equipped soul 
sees the spiritual side of the tapestry of life and begins to comprehend the 
picture for which it was all woven. 

‘‘To him who m the love of nature holds 
Communion with her visible forms she speaks 
A various languag* " 

These the artist learns to interpret and to express in tint and form, and 
the poet in word and rhythm. They become a vocabulary to impress the 
noblest, gentlest and subhmest thoughts and feelings. Flowers, gems and 
brilliant birds become letters in this wonderful alphabet. 

Nor can we contemplate such a perplexity of influences and relations acting, 
reacting and interacting without recognirmg the existence of a beneficent 
Intelligent Mind, as the only adequate explanation for it all. We realize that 
we have been permitted to enter the laboratory of the Infinite, to learn some- 
thing of His methods of work and to think in our feeble measure some of His 
wonderful thought after him. 


A New Nesting Record for the Pine Siskin. 

F F Crevl(okuii 

May 3 of last year I discovered the nest of a bird in a cedar tree by the 
house containing three or four recently hatched young. The bird appeared 
unfamiliar to me. It had much the looks of a spariow, and Lincoln and 
Hams’ sparrows had been seen about the place; but as these birds are not 
supposed to nest this far south, I was greatly puzzled as to the bird’s identity. 
One of the birds was nearly always to be seen on the nest, and I used a spy- 
glass to get a good look at it, but I could not place it. One day I saw near 
by another bird, which was evidently the mate to the one on the nest, and 
as it flew about I noticed it had a forked tail — a character not common among 
sparrows. This gave me a clew on which to work. Consulting Goss’s ^‘History 
of the Birds of Kansas,” I soon came to the conclusion that the bird must 
be the pine siskin. But Goss m his book says. “Winter sojourner; not un- 
common. Remain until late in spring. . . . They breed from the north- 
ern United States (much farther south in the Rocky Mountains) northward 
throughout the British possessions.” So I could not be sure as to the bird’s 
identity. I wrote to the Bureau of Biology to send a man out, if they could, 
who would be able ta identify the bird. Dr. E. W. Nelson, chief of the 
Bureau, wrote in reply that a man could not be sent out, but it would not be 
improbable that my bird was in reality the pine siskin, as it had been known 
to breed on several occasions 8,1 Omaha, Neb., and it was quite' possible the 
bird might breed as far south as Onaga, Kan. By the time Doctor Nelson’s 
letter reached me the young had left the nest and the birds were not seen 
afterward. 

Last September I made a trip to Topeka, and while there I looked up the 
pine siskin in the Goss collection of birds in the museum there, and immedi- 
ately recognized the bird to be the same as the one I had under notice; so 
there can be no question as to its identity. 
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Additions to the List of Kansas Lepidoptera. 

F F Crbvecoeur. 

In volume 4 of the Transactions of the Kansas Academy of Science, Doctor 
Snow listed 503 species of Lepidoptera collected in Kansas. In volume 7 of 
the Transactions he listed 45 more species, and in the Kansas University 
Science Bulletin, volume 2, No. 4, for November, 1903, he listed 79 additional 
species. During the nearly thirty years of collecting near my home I had 
quite a number of species which are not contained in Doctor Snow’s lists. 
Of these there are 176 species which are listed below. These added to the 
627 species listed by Doctor Snow make a total of 803 species so far recorded 
from the state. 

After so many years of collecting I was rather surprised last fall when I 
took several species of insects which I had not collected before Among these 
were Triptogon modesia and Limcnitis wcidemewii among the Lepidoptera, 
besides several others among some of the other orders. While on a visit last 
fall near Osage City I there collected Tenas mexicana, Cirrophanus trianguh- 
jer and Thyndopteryx epheineraiormts, all species new to my collecting, but 
only the last new to the Kansas list From this I am convinced there is still 
much to be done m the way of collecting insects m the different orders which 
have not been listed from the state, with the possible exception of the Cole- 
optera, in which Mr. Warren Knaus has done much good work in collecting 
and recording with such tireless devotion. 

.LEPIDOPTERA NEW TO THE KANSAS LIST. 

The first numbers refer to Dyars list of 1902; the numbers following names 
refer to Smiths list of 1891. 

91. AgrauUa vandlce Linn. A badly weather-beaten specimen was 
taken in the fall of the year in iny early days of collectmg, 
about 1890 The specimen, as near as I can remember, was 
identified by Fred Marlatt, of Manhattan. 

345. Thecla edwardsh Saunders. 

393. Chrysophanus thee Bdv. 

535. Euphyes jusca G. & R. (559.) 

772. Adelocephala Bicolor Harr. (1378.) 

794. Ctenucha cressonana Grt. 

S^9a,Haploa reversa Stretch. (1026.) 

83db.Haploa julvicosta Clem. (1028.) 

863. Diacrisia latipennis Stretch. (1094.) 

905. Ammalo tenera Hub. (1113.) 

968. Raphia jrater Grt. 

975. Apatela dactylina Grt. (1521.) 

994. Apatela jureijera Gn. (1499.) 

1003. Apatela hamamelis Gn. (1540.) 

1037. Apatela xyliniformis Gn. (1548.) 

1067. Chytonix palliatricula Gn. 

1117. Perigea vecors Gn. (2093.) 

1205. Hadena aemicana Walk. (2060.) 
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1293. Pyrophila glabella ,Morr. 

1397, Rhynchagrotis alternata Grt. 

1540. Feltia jaculifera Gn. 

1759. Ufeus pUcatua Grt. 

1825. Mamestra goodellii Grt. 

1829. Mamestra renigera Steph. 

1962. Heliophila rubripennis Grt. & Rob. (2264.) 

1963. Heliophila albilinea Hub. (2266.) 

2351. Schinia terUa Grt. 

2366a. Sc^tma atrites Grt. 

2389. Dasyspoudea lucens Morr. 

2469. Panchrysia purpurigera Walk. (2575.) 

2474. PliLsia oerea Hub. 

2556. Anomis erosa Hub. 

2568. Rivula propinqualis Gn. 

2605. Emtrotia synochitis G. <fe R. (2903.) 

2607. Eustrotia muscosula Gn. (2906.) 

2654. Metoponia perflava Harvey. 

2660. Therasia angmtipenms Grt. (2837.) 

2696. Fruva iortrictna Zell. (2858.) 

2946. Celiptera friLstulum Cn. 

3036. Philomeira metonalis Walk. 

3039. Chytolita morbtdahs Gn. (3228.) 

3048. Renia flavipunctahs Geyer. 

3067. Bomolocha scutellans Grt. 

3069. Bomolocha madefactalts Gn. 

3142. Heterocampa bilineata Pack. (1297.) 

3162. Harpyia cinerea Walk, (1343.) 

3222. Heteropacha nleyana Hc^v. 

3225. Eudeilinea herminiata Gn. 

3232. Dyspieris abortivaria H.-S 

3271. Tephroclystis imphcata Walk. (3959.) 

3332. Euchaeia albovittaia Gn. (3835.) 

3340. Hydria undulata Linn. (3854.) 

3457. Petrophora jerrugaia Clerck. (3909.) 

3469. Erastria amaturaria Walk. (3581.) 

3477. Deptalia insularia Gn, (3505.) 

3494. Xy Sirota hepaticaria Gn. (3510.) 

3562. Chlorochlamys phyllinaria Zell. (3469.) 
3608. Orthofidonia vestaliata Gn. (3596.) 

3614. Mellilla inextricata Walk. (3708.) 

3623. Deilinea variolaria Gn. 

3653. Sciagraphia respersata Hulst. (3618.) 

3667. Philobia enotata Gn. (3607.) 

3706. Cymatophora subcessaria Walk. (3670.) 
3759, Oatopyrrha coloraria Fabr. (3730.) 
Z769a.Catopyrrha olenusaria Walk. (3730a.) 

3807. JLyirods unitaria H.-S. (3767.) 

3916. Eugonohapia nivosaria Gn. (3609.) 
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3948. Gonodontis dutycharia Gn. (3369.) 
3981. Meianema inatomaria Gn. 

4013. Sabulodea sulphurata Pack. (3421.) 
4016. Sabulodea loraia Grt. (3349.) 

4097a. Lit hacodea laticlavia Clem. (1200a.) 
4111. Lagoa pyzidifera S. A. 

4129. Harrisina americana Gn.-Menn. 

4264. Glaphria seaqvistrialis Hub. (4160.) 

4272. Symphyaa eripalia Grt. (4165 ) 

4273. Lipocoama aicalia Walk. (4149 ) 

4275. Hymenia perspectalia Hub. 

4285. Samea ecclestaUa Gn. 

4302. Blepharomastix ranalia Gn. (4069.) 

4303. Blepharomastix magnalia Gn. (4151.) 
4321. Diaphania quadriatigmalis Gn. (3972.) 
4349. Loxoatege obUteralia Walk. 

4354. Loxoatege aimilahs Gn. 

4359. Loxoatege commixtalia Walk. (4112.) 
4375. Loxoatege aeaquialteraha Zell. (4027 ) 
4381. Diaaemia roseopennalia Hulst. (4031.) 
4400. Periapaata cceculalia Zell 
4414. Cindaphia bicolor aha Gn. 

4417. Pyrauata pertextalia Leder. 

4426. Pyrauata orphiaalis Walk. 

4441. Pyrauata futilalia Leder. 

4448. Pyrauata phamiceahs Hub. (4012.) 
4454. Pyrauata inaequalia Gn. 

4462. Pyrauata volupialia Grt. 

4511. Agloaaa cuprealia Hub. 

4513. Hypaopygia coatalia Fabr. (4203.) 
4518. Herculea thymetvaalia Walk. (4209.) 
4573. Crambua laqueatellua Clem. 

4575. Crambua agitafellus Clem. 

4582. Crambua elegana Clem. 

4587. Crambua ruricolellua Zell. 

4601. Crambua mutabilia Clem. 

4607. Crambua caliginoaellua Clem. 

4608. Crambua zeellua Fernald. 

4612. Crambua pexella Zell. (4541.) 

4623. Argyria lacteella Fabr. (4480.) 

4652. LantapKe platanella Clem. 

4700. Mineola amplexella Rag. 

4704. Mineola indiginella Zell. 

4781. Elaamopalpua lignoaellua Zell. 

4835. Euzopkera ockrifrontella Zell. 

*4838. Viiula edmandaii Pack, 

, Honora oblitella Zell, 

4890. Plodia interpunctella Hub. 

4911. Peoria approximella Walk. (4451.) 
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4930. Trickoptilus ochrodactylus Fish. (4544.) 

4935. Oxyptitus tenuidactylus Fitch. 

4981. Pterophorus monodactylm Linn. (4577.) 

5015. Exartema permundanum Clem. 

5017. Exartema concinnanum Clem. 

5021. Exartema fasciatanum Clem. 

5024. Exartema inornatanum Clem. 

5047. Olethreutes chionosema Zell. 

5079. Eucosma circulana Hub. (4847.) 

5083. Eucosma ridingsana Rob. (4852.) 

5101. Eucosma giganteana (4872). 

5104. Eucosma fulminana Wism. (4876.) 

5129. Eucosma strenuana Walk. (4901.) 

5137. Eucosma matutina Grt. (4907.) 

5141. Eucosma tripartitana Zell. (4911.) 

5167. Thiodia aspidtscana Hub. (4920.) 

5202. Thiodia ochreicostana Wlsm. (4936 ) 

5213. Proteopteryx deludana Clem. 

5219. Proteoteras cesculanum Riley. 

5269. Enarmonia prumvora Walsh. (5008.) 

5287. Ecdytolopha insiticiana Zell. 

5309. Alceris hastiana Linn. (4616.) 

5339. Cenopis groteana Fem, 

5344. Coelostathma discopunctana Clem. (4717.) 

5366. Archips se^niferana Walk. (4643.) 

5400. Toitrix albicomana Clem. 

5409. Tortrix osseana Scop. 

5421. Eulia trijerana Walk. (4661.) Now Eulia velutinana Walk. 
5446. Phalonia argentilimitana Rob. (4750.) 

5453. Phalonia cenotherana Riley. (4758.) 

5503. Plutella maculipenms Curtis. (5187.) 

5552. Sitotroga cerealella Oliv. (5335.) 

5564. Telphusa glandiferella Zell. (5382.) 

5575. Aristotella roseosuffusella Clem. (5470.) 

5578. Aristotella rubidella Clem. (5471.) 

5604. Recurvaria cristatella Cham. (5346.) 

5628. Gnorimoschema serratipalpella Cham. (5479.) 

5653. Strobisia iridipennella Clem. 

5657. Trichotaphe serrativitella Zell. (5480.) 

5678. Ypsolophus ligulellus Hub. (5527.) 

5711. Anacampsis agrimoniella Clem. (5301.) 

5756. Gelechia nigrimaculella Busck. 

5780. Gelechia ambrosmella Cham. 

5846. Cryptolechia cretacea Zell. (5226.) 

5860. Depressaria argillacea Wlsm. 

5920. Epicallima argenticinctella Clem. (5549.) 

6099. Heliodines bella Cham. 

6108. Scythris eboracerms Zell. (5748.) 

6116. Scythris trivinctella Zell. (5756.) 

6183. Mompha drcumscripiella Zell. (5723.) 
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6157. Mompha eloisella Clem. (5727.) 

6360. Gracillaria negundella Cham. 

6362. Gracillaria stigmatella Fabr. (5628.) 

6455. Argyresthia wndereggiella Dupon. 

6476. Xylestia pruniramiella Clem. 

6488. Monopis ferruginella Hub. (5085.) 

6503. Tinea fuscipunctella Haw. 

6558. Adela ridingseUa Clem. 

6583. Hypocolpus mortipennelluB Grt. (5050.) 

ADDENDA. 

4065. Thyndopteryx ephemercejormis Haw. This species was abun- 
dant on a box elder tree m the dooryard of E. J. Noble, 
near Peterton, Kan , early m September, 1920. How it got 
there the owner of the place did not know. 


The numbers preceding the names of the species are those under which 
each species is listed in Barnes and McDunnoiigh’s ‘‘Check List of the Lepi- 
doptera of Boreal America,” 1917 The numbers following the names of each 
species are those under which it is lasted m John B. Smith’s “List of Lepidop- 
tera of North America,” 1891. 

150. Dione vamlke Linn*. (9.) A badly weathered specimen of this 
southern butterfly was taken in the fall of the first year of 
my collecting — 1890, I think. It was determined by Fred 
Marlatt of the Kansas State Agricultural College, to whom 
it was submitted for identification. 

363. Strymon vdwardsi Saunders. (262.) 

404. Heodcs thop Boisduval. (306.) 

641. Megistias fusca Grote & Robinson. (559.) 

803. Adelocephala bicolor Hams. (1378.) 

834. Ctenucha cressonana Grote. (939.) 

905. Ammalo tenera Hubner. (1113.) 

953. Diacrisia latipenms Stretch. (1094.) 

1032. Haploa colona Hbn. (1026.) 

Haploa colona form julvicosta Clemens. (1028.) 

1173. Schinia teriia Grt, (2734.) 

1403. Feltia suhgothtca Haworth. (1714.) 

1522. Ufeus plicatus Grt. (2291.) 

1588. Rhynchagrotis altemata Grt. (1582.) 

1718. Folia goodelli Grt. (1927.) 

1750. Folia renigera Stephens. (1931.) 

1958. Neleucania ruhripennis G. & R. (2264.) 

1959. Neleucania albilinea Hbn, (2266.) 

2241. Ampkipyra glabella Morrison. (2325.) 

2327. Ferigea vecors Guenee. (2093.) 

2340. Oligia semicana Walker. (2060.) 

2400. Chyionix palliatricula Gn. (1573.) 

2451. Acronycta hamamelis Gn. (1540.) 

2492. Acronycta daciylina Grt, (1521.) 
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2499. Acronycta longa Gn. (1548.) 

2764. Stiriodes perflava Harvey. (2936.) 

2894. Lithacodia synochUis G. & R. (2903.) 

2902. Lithacodia muscosula Gn. (2906.) 

2950. Tarachidia tortricina Zellner. (2858.) 

2971. Conacontia angustipennis Grt. (2837.) 

3016. Bailey a ophthalmica Gn. (1472.) 

3136. Casnurgia crassivscula Haw. (2940.) 

3153. Celiptera frustulum Gn. (3092.) 

3276. Plusia cerea Hbn. (2578.) 

3281. Pseudeva purpurigera Wlk. (2575.) 

3289. Raphia frater Grt. (1481.) 

3407 Anomis erosa Hbn. (2559.) 

3434, Rivula propinqualis Gn. (3250.) 

3516. Philomeira meionalis Wlk. (3217.) 

3519. Chytolita morhidaUs Gn. (3228.) 

3528. Renia flavipuncialis Geyer. (3266.) 

3563. Bomolocha palparia Wlk. (3279.) 

3566. Bomolocha madefactalis Gn. (3228.) 

3644. Heterocampa bilineata Packard. (1297 ) 

3671. Cerura cinerea Wlk. (1343.) 

3753. Heteropacha rileyana Harv. (1412.)' 

3756. EudeUinea herminiata Gn. (3595.) 

3819. Chlorochlamys pyhllinaria Zell. (3469.) 

3848. Xystrota hepaticaria Gn. (3510.) 

3913. Timandra amaturaria Wlk. (3581.) 

3914, Pleuroprucha insularia Gn. (3505.) 

3942. Trichodesia albovittata Gn. (3835.) 

3962. Dysptem aboritvaria Hemch-Schfieffer. (2485.) 
3971, Calocalpe undulata Linn. (3854.) 

4039. Xanthorhoe ferrugata Clerk. (3909.) 

4293. Bapta vestaliata Gn. (3596.) 

4360. Pha9iane res^persata Hulst. (3618.) 

4276. Eupithecia anticaria Wlk. (3959.) 

4293. Bapta vestaliata Gn. (3596.) 

4299. fllellUla inextricata Wlk. (3708.) 

4307. Cabera variolaria Gn, (3590.) 

4331. Philobia cemulataria Wlk. (3607.) 

4360. Phasiane respersata Hulst. (3618.) 

4408, liame subcessaria Wlk. (3670.) 

4460. Catopyrrha coloraria Fabiicius. (3730.) 

Catopyrrha olentiaaria Wlk. (3730a.) 

4496. Lytrom unitaria H.-S. (3757.) 

4661. Eugonobapta nivosaria Gn. (3509.) 

4721. Metanema inatomaria Gn. (3355.) 

4767. Apica distycharia Gn. (3369.) 

4763. Sabulodes arcasaria Wlk. (3421.) 

4760. Bai^ulodes lorata Grt. (3349.) 
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4798. Thyridopteryx ephemermjormis Haw. (1220.) Cases contain- 
ing larvsB of this destructive moth were abundant on a box 
elder tree near the home of E. J. Noble, Osage city, Kan., 
early in September, 1920. Instruction was given Mr. Noble 
how to rid his premises of the pest. 

4842. Lithacodes fasciola H.-S. (1200a.) 

4863. Lagoa pyxidijera Abbott & Smith. (1172.) 

4881. Harrisina americana Guerin-Meneville, (927.) 

4900. Glaphyria sesquistrialis Hbn. (4160.) 

4912, Egesta eripaUs Grt. (4165.) 

4913. Lipocosma sicalis Wlk. (4149.) 

4919. Hymenia perspectalis Hbn. (3982.) 

4931. Samea ecclesialis Gn. (4185.) 

4954. Blepharomastix magnalis Gn. (4151.) 

4955. Blepharomastix ranalis Gn. (4069.) 

4978. Diaphania quadristigmalis Gn. (3972.) 

5020. Loxostege obliteralis Wlk. (4104.) 

5025. Loxostege similalis Gn. (4092.) 

5032. Loxostege commixtalis Wlk. (4112.) 

5046. Loxostege sesquiaUeralis Zell. (4027.) 

5053. Diasemia roseopennalts Hulst. (4031.) 

5087. Perispasta cceculalis Zell. (4199.) 

5103. Cindaphia bicoloralis Gn. (3990.) 

5111. Pyrausta per tex tolls Lederer, (4071.) 

5134. Pyrausta futilalis Led. (4053.) 

5145. Pyrausta phaenicealis Hbn. (4012.) 

5152. Pyrausta subsequalis Gn. (4005.) 

5153. Pyrausta orphisalis Wlk. (4004.) 

5163. Pyrausta volupialis Grt. (4009.) 

5249. Aglossa cuprealis Hbn. (4212.) 

5259. Hypsopygia costalis Fabr, (4203.) 

5264. Herculia thymetusalis Wlk. (4209.) 

5355. Crambus agitatellus Clem. (4507.) 

5358. Crambus laqueatellus Clem. (4505.) 

5366. Crambus elegans Clem. (4526.) 

5371. Crambus ruricolellus Zell. (4523.) 

5384. Crambus mutabilis Clem. (4537.) 

6397. Crambus caliginosellus C2em. (4533.) 

5398. Crambus zeeUus Femald. (4534.) 

5403. Thaumatopsis pexellus Zell. (4541.) 

6422. Argyria lacteella Fabr. (4480.) 

6489. Tetralopha militella Zell. (4226.) 

6649. Mineola amplexella Ragonot. (4275.) 

5563. Mineola indigineUa Zell. (4278.) 

6657. Elasmopalpus lignosellus Zell. (4343.) 

5721. Euzophera ochrifrontella Zell. (4380.) 

5726. Vitula edmandsi Pack. (4383.) 

5807. Plodia interpunctella Hbn. (4426.) 

5835. Peoria aryoroximella Wlk. (4451.) 
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5854. Trichoptilus congrualis Wlk. (4644.) 

6860. OxyptUus tenuidactylvs Fitch. (4597.) 

6942. Pterophorus monodactylm Lmn. (4577.) 

6008. Mompha eloisella Clem. (5727.) 

6009. Mompha circumscriptella Zell. (5723.) 

6038. Sitotroga cerealella Olivier. (5335.) 

6041. Aristotelia roseomffusella Clem. (5470.) 

6044. Aristotelia rubidella Chambers. (5471.) 

6084. Telphusa glandiferella Zell. (5382.) 

6106. Gnorimoschema serratipalpella Cham. (5479.) 
6147. Recurvaria cristatella Cham. (5346.) 

6199. Anacampsis agrimoniella Clem. (5301.) 

6266. Gelechia nigrtmaculella Busck. (5418.) 

6306. Gelechia ambrosiceella Cham. (5308.) 

6357. Trichotaphe serraticitella Zell. (5480.) 

6380. Dichomens liguella Hbn. (5527.) 

6399. Strobisia irndipennella Clem. (5583.) 

6417. Cryptolechia cretacea Zell. (5226.) 

6459. Agnopteryx argillacea Walsingham. (5252.) 
6490. Eptcalhma argenticinctella Clem. (5549.) 

6798. Exartema permundanum Clem. (4788.) ♦ 

6800. Exartema concinnanum Clem. (4790 ) 

6804. Exartema fasciatanum Clem. (4794.) 

6807. Exartema inornatum Clem. (4797.) 

6847. Argyroploce chionosema Zell. (4821.) 

6894. Eucosma ridingsana Robinson. (4852.) 

6901. Eucosma circulana Hbn. (4847.) 

6937. Eucosma fulminana Wlshm. (4876.) 

6962. Eucosma matutina Grt. (4907.) 

6981. Eucosma strenuana Wlk. (4901.) 

7021. Eucosma giganteana Riley. (4872.) 

7025. Eucosma tripartitana Zell. (4911.) 

7055. Eucosma aspidiscana Hbn. (4920.) 

7057. Eucosma ochreicostaua Wlshm. (4936.) 

7116. Proteopteryx deludana Clem. (4958.) 

7130. Proteoteras cesculana Riley. (4962.) 

7208. Laspeyresia prunivora Wlshm. (5008.) 

7253. Ecdytolopha insiticiana Zell. (5022.) 

7281. Coelostathma discopunctana Clem. (4717.) 
7290. Sparganothis groteana Fern. (4708.) 

7354. Cacoecia semiferana Wlk. (4643.) 

7390. Eulia velutiana Wlk. (4661.) 

7401. Cnephisia osseapa Scopoli. (4667.) 

7409. Argyrotoxa albicomana Clem. (4680.) 

7439. Peronea hastiana Linn. (4616.) 

7467* Phalonia argentUimitana Rob. (4750.) 

7487* Phalonia oenotherana Riley. (4758.) 

7562. HeUodines bella Cham. (5762.) 

7683. PluteUa maculivennis Curtis,* (5187.) ♦ 
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7605. ArgyreHhia oreasella Clem. (5161.) 

8040. Oracillaria negundella Cham. (5624.) 

8061. Oracillaria purpuriella Cham. (5628.) 

8080. Scythris eboracemis Zell. (5748.) 

8088. Scythris trivinctella Zell. (5756.) 

8169. Acrolophus mortipennellris Grt. (5050.) 

8234. Xylestia pruniramiella Clem. (5070.) 

8242. Monopis crocicapitella (5085.) 

8249. Tinea juscipunciella Haw. (5089.) 

%449. Adela ridingsella Clem. (5145.) 


Additions to the List of Kansas Hymenoptera. 

F. F. Crbvecoeur. 


In volume 16 of the Transactions of the Kansas Academy of Science is to be 
found a list of Hymenoptora collected in Kansas, compiled by Mr. J. C. 
Bridwell, of Baldwin, Kan. The list, which is to be found on page 203 of 
said volume and which contains 750 species, subspecies and varieties, Mr. 
Bridwell admits lacks much of being complete, as he had not had the lists of 
Kansas Hymenoptera in the collections of the State University, m the Na- 
tional Museum and in the collections of the American Entomological Society. 

In my collection of insects, now in the museum of Ottawa University, are 
many species not contained in Mr. Bridwell’s list, a list of which I herewith 
append. In this list are 269 species and subspecies, of which 70 have not 
been specifically identified, and of which some may have been included in 
Mr. BridwelPs list. 


Abia kennicotiii Nort, 

Acrolyta aletxce Ashm. 
Adcxionia sp. 
jEnigmostoma sp. 

Agenia bombycxna Cr. 

Agema accepta Cr. 

Agathu tibiator Prov. 

Alyson guidardi Prov. 

Alyson sp. 

Ambly teles stadaconensis Cr. 
Ammophda arvensis St. Farg. 
Ammophila vulgaris, 
Amolyaspis occidentaUs Ashm. 
Anastatus mirabilis Walsh. 
Andrena sp. 

Anomalon unicolor Prov. 
Anomalon sp. 

Antistrophus silphius Gill. 
Apanieles par orgy ice Ashm. 
Aphmnogaster tenesseens Mayr. 
Arachnophaga sp. 


Ascogasfer sp. 

Augochlora sp. 

Bcmbex spinolce Riley. 

Blacus longicaudm Prov. 
Bracon brachyurus Ashm. 
Brecon dorsal or Say. 

Bracon euurus Ashm. 

Bracon negator Say. 

Bracon negosiocutris Ashm. 
Bracon nigropcctus Prov. 
Bxacon rugiceps. 

Bracon tnjohi Ashm. 

Cacus cecanthi Riley. 
Ccmophancs aciculatus Ashm. 
Casnophanes prodoxi Riley. 
Ccenophanes sp. 

Camponotus castaneus Latr. 
Camponotus marginatus Latr. 
Camponotus sp. 

Campoplex sernirufus Prov. 
Campoplex viticollis Nort. 


26---Sci. Acad.~*1601 
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Campoplex sp, 

Cardiochilus calijornicu^ Ashm. 
Cardiochilus dimidiatus Ashm. 
Catolaccm tylodermaiis Ashm. 
Catolaccus sp. 

Ceraphron palhdwentris Ashm. 
Ceraiosoma apicalis Cr. 
Cerceris dentijrom. 

Cerceris mg re seem Smith 
Cerceris sp. 

Ceropales sp 

Ceroxys obscuricorms Loew. 
Chaleos pis sp. 

Chalets ovata. ^ 

Ch'loneurus sp. 

Chrysis coballina Aaron 
Chrysis cuprtcollis Cr. 
Coenoccehus riibrtceps Prov 
Corny s scutellata. 
Coriphoctonus sp. 

Cosmocoma ceeanthi Ashm. 
Crabro sp. 

Cremastogastcr hneolata Say. 
Cremastus hartii Ashm. 
Cremastm mellipes Prov. 
Cremastxis retinim Cr. 
Cremnops exaratxis Cr, 

Cry plus ct^roeollaris Walsh, 

Cl y pi as nuncius Say. 

Cry plus sp. 

Daenusa crassilella Prov 
Daenusa sp. 

Dialcogaster melhgaster Prov. 
Diccelotm sp. 

Dolet'us sp. 

Dorycetes sp. 

Dorymyrmex sp. 

Eciton schmittii. 

Entedon higlovice. 

Epeolus concavus. 

Epeolus mercatus Fabr. 
Epimecis wiliii Cr. 

Ericrocis fumipennis Say. 
Euceros medialis Cr. 

EupoHidea ccmqdensis Ashm. 
Eucyrtm 

EvderuB totalis Ashm. 
Eupelmus dtyorhkoxeni Ashm. 
BupelmuB juglandiB, 


Eupelmus sp. 

Euplectrus Irontalis. 
Eutrichosoma mirabilis Ashm. 
Evania sp. 

Exoehus pleurahs Cr. sp. nov. 
Fortnica mtidiventns. 

Formica subsericea. 

Formica sp. 

Glypia pulchnpes. 

GJytodoryctes sp. 

Gonatoccrus sp. 

Gonatopus S]:) 

Gorytes phalcratus 
Uabropclta armaius Say*. 
Haheius albilmsiis Cr. 

Hal efus palasfn^ Robt. 
I]cmi*clcs rn^'sochori Ashm 
Hcrnifclcs sp 
Hcicropclma sp. 
ffopJisus mornJys Say 
Hormeus vicllcas Ashm 
HyJotorna abdomtnalts. 
Ichnceops xarUhaspis Ashm 
Ichneumon galenus 
hhneumon fimtimus Cr. 
Ichneumon grotei Cr 
Ichneumon pedahs Cr 
Ichneumon ventralis Cr. 
Ichneumon sp 
Joppidium ruficeps Ashm. 
Labidus harrisii Hald. 
La'mpronota cxigua Cr. 
Lampronota fngida Cr. 
Lampronota sp 
Larra americana Cr. 

Larra argentata Say. 

Larra punctijrans Fox. 

Larra quebecensis Prov. 

Larra torcata Say. 

Larra vinulcnta Cr. 

Larra sp. 

Lasius clavagers. 

Lasius inter jectus Mayr. 

Lasius latipes. 

Leptothorax curtnspinosus Mayr, 
Leptothorax schaumii Rogers, 
Leptothorax sp. 

Limneria annullipes Cr, 

Limneria eurycreonis Ashm. 
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Limneria oligice, 

Macrocentrus delicatus Cr. 
Macrophya incerta* 

Macrophya sp. 

Macroteha floridana Ashm. 
Macroxyla sp. 

Megachile inimica. 

Megachile pugnata. 
Megastigmus sp. 

Meniscm sp. 

Mesochorus uniformis. 

Me sole pirn sp. 

Mesostenus thoracicus Cr. 
Mcsostcmis sp. 

Metapon calijormcum Ashm. 
Microdus htcolor Cr. 

Microdus laticinctus Cr. 
Microdus linatus Cr. 
Mtxoqaster breviventris Kahl. 
Mutilla fenestrata St. Farg. 
Myrrnica sulcinodis Nyl. 
Myrrnica sp. 

Myzine costata Say. 

My zinc namea Fabr 
Nepiera albomaculata Ashm. 
Nomnda modesta Cr. 
Nototrachys iexanus Cr. 
Notozus sp. 

Nysson plagiatus, 

Odoniomerus mellipes Say. 
Odynerus colon Cr. 

Odynerus ftrnius Cr. 

Odynerus pertinax Sauss. 
Odynerus rustrinus, 

Odynerus sp. 

Ophialtes sp. 

Ophion macrurum Linn. 

Optus anthomyioe Ashm. 
Orasema coloradensis, 
Orthocentrus canadensis Prov. 
Osmia subjasciata Cr. 
Oxybelua packardi Robt. 
Pachynematus corniger Nort. 
Palloptera superba Loew. 
Perilampus fulvicornis. 
Pezomachus sp. 

Phaogenes ater Cr. 

Phar salts texana Cr. 

Pheidole sp. 


Phobetis sp. 

Pimpla inquisitor Say. 

Pirnpla notan da, 

Platygaster herrickii Pack. 
Platylobus lineolatus Prov. 
Polvites pallipes St. Farg. 
Polynotus sp. 

Pompilus americanus Beauv. 
Pompilus cylindricus Cr. 
Pompilus marginatus Say. 
Pompilus navus Cr. 

Ponera contractor Latr. 

P oner a pennsylvanica. 

Ponzon delicatus Cr. 

Porizon jactalis. 

Ponzon maccr Cr. / 

Porizon s]) 

Prenolepis imparts Say. 
Prenolepts nietus Mayr. 
Prenolepis parcula Mayr 
Pristomeridca fuscipennis Ashm 
Proctotrvpes terminalis. 
Prosopus pygmcpo Cr 
P) otapantelcs aldnchh Ashm. 
Psen sp. 

Psilodora impaticns. 

P ter onus mendicus Nort. 

Ptinus niger. 

Rimphalca sp. 

Rhinopsis canaliculata Say. 
Rhogas sp. 

Salms ahenus Smith. 

Salius gerrnanus Cr. 

Schizocera brunniventris Cr. 
Schizocera pnvatus Nort. 
Selandria sp. 

Sigalphus thoracicus Say. 
Smicra debihs Say. 

Smicra marice Riley, 

Smicra torvina. 

Solenopsts debilis. 

Solenopsis sp. 

Spathius trijasciatus Riley. 
Sphecodes arvensis Patt, 
Sphecodes sp. 

Spilochalcis debilis Say. 
Spilochalcis sp. 

Stelis sp, 

Stigmus jraternus Say. 



38S 


Ko^dS Academy of Science. 


Strongylogcister epicera Say. 
SyntcBtus sp. 

Syntomaspis sp. 

Tachysphex pepticus Say. 
Tachysphex terminaia Smith. 
Tetchy sphex sp. 

Tapinoma sp. 

Temelucha cookii Weed. 
Tentkredo cinctiticea. 
Tetrastichus sp. 

Thersilochus conotracheh Riley, 
Thyreodon sp. 

Thyreoptts sp. 

Tiphia tarda. 

Tory mm sp. 

Toxoneura ahdominalia Cr. 


Triclistm pygmeem Cr. 

Tritoxa incurva Loew. 

Trogus atrocoerulem Cr. 

Trogm rdeyi Cr. 

Urogaster hartix. 

Urogaster paUidistigma Ashm. 
Urosigalphus neomexicanm Ashm. 
Vxpio crocem Cr. 

Vipio sp. 

Xanacis sp. 

Xcnoglossa pruinosa Say. 
Xylomyta palhpes Loew. 
Xylonomus cincticorms Cr. 

Xylota chalybea Wied. 

Z doty pa texana Ashm. 


Nature’s Use of Disinfectants and Antiseptics. 

L. E. Sayre. 

« 

Disinfectants are used for the prevention of germ-activated waste. 

They are destroyers of the bodies causing infectious diseases of animals, 
plants and foods. 

They are preventives of the growth and multiplication of noxious germs. 

They are destroyers of the microorganisms of disease already active in de- 
composition of organic matter. 

These are essays towards a definition, but not a complete definition in the 
lot. One needs a definition applicable to each form or condition of perishable 
matter. The universal, all-potent omniapplicable disinfectant has not been de- 
vised or discovered. 

If there are microbodies that can resist moderate boilings and prolonged in- 
tense freezings without destruction; that can withstand varied and various 
approved germicides, but which will succumb unresistingly to some one body 
discovered by patient research and innumerable experiments, the particular 
bodies selected and adapted to individual cases as disinfectants and germicides 
are patently very numerous. Dr. A. C. Walters has shown that there is a 
specificity in disinfectants, and so the universal, easily applied germ-killing 
body is yet to be devised ; the public who aska for such a preparation will have 
to go unsatisfied and remain content with merely approximate remedies. 

For a long time carbolic acid (phenol) was regarded as being almost omnip- 
otent, and efforts for improvement were in the line of searching for a body 
superior and more efficacious. When a chemical body was found that would 
slay its greater number of tholisands it was welcomed exultantly. The mere 
coimting of the dead was the test. 

Vet again there are disinfectants which if compared with phenol efficiency 
would be found inert and worthless if thus superficially estimated, but on some 
given virulent organism they may be actively germicidal where the phenol 
itself is inert. And the reverse; a disinfectant which may compare favorably 
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with phenol, in some respects, is found wanting; when placed in general use its 
utility is almost ml. 

Specificity, therefore, is the most important factor in estimating the value 
of a disinfectant. 

The original method of ascertaining the value of a disinfectant — that utilized 
by the hygienic laboratory — which did not carry its examination beyond its 
effect on a single or maybe a few microorganisms, is, therefore, shown to be an 
insufficient and faulty way of evaluation. Still, important and respected 
national councils and states have sanctioned the hygienic-laboratory method, 
and many there are who will even now rely on its approvals, because they have 
not learned of the then undiscovered fallacies of the decisions arrived at. 

The personal factor affects the determining manipulations of an observer. 
No two men will so handle the test and the material tested equally eflSciently. 
So hard and fast lines cannot be drawn in worth-while comparisons; only 
relative judgments are possible. 

Freedom of thought and action on the part of investigators must be less 
trammeled than it is. The dicta that ‘^this is so” and ‘^that is not so,” when 
applied to general health, welfare or commerce or manufactures, must be 
applied liberally or much miury will result in restraining progress. We plead 
for more freedom and less of the ^‘hard and fast” restrictions, with, however, 
the reservation that all investigations should be made by the undeniably com- 
petent, the absolutely honest, the actively constructive, and perhaps the 
financially uninterested. There is no such thing as finality in research; there is 
always more beyond. The imposing of the letter of the law is frequently a 
branding that hurts and does not always protect. Dogma, for instance, has no 
place in a can of disinfectant. 

Again, a false sense of danger is given vent to by the restriction to unneces- 
sarily small amount.s of preservatives permissible in canned goods, for instance. 
Nature may normally utilize more of the same body or a variant of the article 
unsuspectedly, and free of such, nature-guarded food is healthful and even 
craved. The hobbyist has occupied the saddle too long and too completely. 
When it has become patent that unnecessary restrictions have been made, a 
manly modification should be instituted, even before the people sense the need 
ol relief. A bureau of administration must also be a bureau of improvement. 
Laws should be interpreted by regulations. Wise regulations, changed to make 
them wiser when necessary, would strengthen any basic law which intentionally 
leaves regulations to official administrators. 

Very efficient disinfectants are frequently of such a poisonous character that 
they cannot be used in connection with foods and beverages. The toxically 
inert but germicidally potent remedy is often the desideratum. We can treat 
a cesspool, and care not how noxious the disinfecting agent is to human life; 
but if we wish to combat some of the germs existent in the human economy, 
which may infest the cesspool later, then the most good and service, and the 
least or no harm, is the desired quality. 

In times of epidemics special measures for special uses have to be evolved. 
Infection must be resisted at every avenue of approach. Influenza prevailed 
for many winters and lingered and survived persistently in spite of all methods 
for attempting control. It had been conjectured and found that the necessary 
soda fountain was a dangerous disseminator of the disease. Even with scru* 
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pulous care and attention, the infecting organism would survive plain washing 
and rinsing of glasses and dishes. The danger was as present in the clean as in 
the careless store. The drinks themselves fed the microorganisms. The per- 
sistent tacky glutmosity of syrups and fruits completely sealed up morbidity, 
so that perfunctory cleansing availed not. The Board of Health of Kansas, 
through its secretary. Doctor Crumbme, requested, and requested vigorously, 
that something be done to protect the public and inexpensively assist the soda 
dispenser. Boiling water and steam disinfection would involve a greater ex- 
penditure for cleaning a glass than the profit on the consumed drink afforded. 
Small stores would have to quit business if compelled to use that method. In 
response and in connection with P. A. Patty, the writer plunged into the sea of 
trouble. The more or less unmjurious disinfectants were called to mind; 
many were dismissed at once on account of objectionable odor or taste The 
substance must be hard-working, rapid in action, and easily banished from the 
glassware. Sterility complete and unassailable must be secured in almost a 
flourish of the hand The remembrance of the cheap but efficient Labarraque 
solution of hypochlorite clung persistently to our minds. Was there no way of 
making it the solution in quest? 

Then came the tests. Laboratory work was planned and carried out Three 
microorganisms were selected for the experiments — a culture of a micrococcus 
concerned m the genesis of boils and abscesses, a culture of the*typhoid bacillus, 
and a culture of the streptococcus causing sore throat and skin eruptions. The 
last-mentioned is hard to kill. Every precaution was used to secure perfect 
tests. The smallest detail was observed. The speed used was purposely made 
the same as it would be in actually serving and selling glasses of soda water, 
and the cleansing afterward was performed before any drying process had 
taken place. Nineteen solutions were made and used. All contained available 
chlorine. The amount of free chlorine was not t^e only factor that determined 
efficiency. The solutions containing the greater amounts of free chlorine 
were no more efficient than those containing half or three-quarters less. The 
power depends also on the degree of alkalinity of the solution. Solution No. 
18, that in our test service was the nearest to neutralitj’’, but still alkaline, with 
only 0.05 per cent of available chlorine in it, was the best. Hot water is not 
batericidal in the time period practical. Addition of sodium salicylate added 
no power, although germicidal in itself. Solutions containing mercuric chloride 
are highly satisfactory as germicides, but impractical on account of its highly 
poisonous character. The nearly neutral bath containing one-twentieth of one 
per cent of chlorine killed all three of the microorganisms whether the bath 
was fresh or twenty-four hours old. Dip a recently water-rinsed glass into the 
bath, allowing all parts to come in contact with the solution, and sterilization 
is complete, A rinse in plain water and rapid drying finishes the process. 

Few people can conceive how many natural disinfectants — antiseptics really 
they had better be called when used on living tissues — Mother Nature utilizes, 
and for the same purposes. Years ago the writer took part in a discussion or 
controversy with other chemists, among them an esteemed coworker, R. G. 
Eccles, M.D., of Brooklyn, N. Y., in which the claim was advanced that 
nature in her normal processes formed antiseptic bodies as protective agents 
and for the insuring of reproduction and perpetuation. 

^ Quite recant^,^ while investigating and, estimating commercial disinfectants 
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and sterilizers, the ideas formulated in the years before were vividly recalled. 
That time has strengthened the opinions then expressed was proven on my 
writing to Doctor Eccles to find if he also felt as conclusively on the matter as 
he had m previous days. Our combined views are nearly a perfect consensus, 
which I may present crudely. 

There is no tissue, animal or vegetable, that does not contain to some de- 
gree the basic radicals that are the chemical nucleus of our chief organic anti- 
septics. Their abundance is greatest where destructive danger is greatest. In 
the proteins are familiar bodies containing the benzene or some derivative 
nucleus from which we get creosote, phenol, salicylic acid and benzoic acid. 
We carelessly class our synthetic antiseptics as being coal-tar products. Of 
course coal tar is of vegetable origin and the proteins of the vegetables sup- 
plied the aromatic radicals now present m that coal tar. Plants produce their 
alkaloids and glucosides from these primary compounds They are found 
richest in part.s*subject to destructive infection. Among them are amygdalin, 
gaultherin, salicin and tannin, and they all give every indication of giving 
service protectively In many seeds, like plum, peach and apple, amygdalin is 
coupled with emiilsm Injury to these seeds does not affect the glucosides 
until dampness favors fungoid or bacterial destructive growths; then the 
eraulsin becomes active and releases benzaldehyde, which soon oxidizes to 
benzoic acid. Small external damage receives little of the antiseptic; larger 
wounds a larger amount of the acid In wintergreen and birch the protective 
glucoside IS gaultherin, which when reacted on by gaultherase is converted into 
the antiseptic methyl salicylate. To follow up further would be tiresome. 
Suffice it to say that in all instances of the occurrence of glucosides and en- 
zymes, the benzene ring plays its important part — the source that bestows 
antiseptic qualities. 

We are now treating of present growths and their protective accompanying 
bodies; but if we apply the same principle to the past we reach the conclusion 
that if there had not been natural disinfectants we should not now have coal 
to bum. The only part of the vegetable material which made coal that is 
preserved to us is that part which was protected by the antiseptics from 
fungoid and other decay Changed by heat and pressure and some chemical 
action, the portion that remains for our use and comfort was preserved and 
concentrated by the parts of the trees and plants that afforded the antiseptics. 
In the laboratory to-day, from coal we reclaim these same nuclei and put 
them to further and similar uses. 

To our senses the odors of plants residing in their essential oils mainly are 
very apparent, and it is these aromatic principles that are the tissue preservers 
and the securers of reproductive processes. Some are simple at first, but be- 
come more complex and potent as they oxidize into new bodies, often losing 
their original characteristic odor and becoming nearly odorless but more 
efficient. 

The practical use for antiseptics in food supplies is well known and appre- 
ciated. The extremists, by baseless denunciations, have made their use seem 
almost criminal. Interested propaganda by some manufacturers of some less 
perishable articles, widely advertised, have contributed to the scare, which 
ought never to have arisen. The practice of the housewife of adding certain 
simple bodies to ‘'make things keep” has never hurt one, and has for genera- 
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tions afforded good summer food in cheerless winter days. It has long been 
known that cooked fruits and vegetables, cooked meat and fish, when exposed 
to warmth and nonstenle air decompose more quickly than the same food 
will when perfectly fresh and under the same exposure. Fresh unheated foods 
resist infection longer because of the self-contained aromatic radicals easily 
released by cell enzymes to preserve the food. Heat-sterilized foods are ideal 
for the propagation of putrid growths. That is why the manufacturer in- 
structs one to take contents from the can, and if any portion is unused to keep 
. it refrigerated. The heat used in canning destroys nature’s protecting agents. 
Why should not the preservatives be restored to a reasonable extent before 
sealing after sterilization is complete? The extremists have at times given 
people to understand that it was possible that salt and other innocent sub- 
stances which have been used domestically since meats were first preserved 
would be forbidden to be used by packers. To be consistent the hobbyists 
should prevent the smoking of hams, bacon, fish, sausage aujd the like, be- 
cause of the many empyreumatic products generated and absorbed — creosote, 
acetiC acid and unknown chemical combinations that have given us the harm- 
less and dainty foods for generations. Doctor Eccles says that, strength for 
strength, in antiseptic power, benzoic and salicylic acids are very much less 
harmful than salt or vinegar, but our food dictators would hold up their hands 
in horror if these were put into use. ' 

, Perhaps it will now be seen why we fear that progress will be hindered, 
commerce unreasonably hampered and restricted by unwise theorists who 
would cling to their shibboleth of law though the nation would starve. If 
nature’s processes are m themselves largely self-preserving and of proven 
innocence, why cannot there be a greater leeway afforded to manufacturers, 
who would have to disclose their formulas, and if not generally approved offer 
themselves up to destructne and ruining criticism. 

The burden of this rather excursive consideration of antiseptics may be 
given briefly : There is no intention of advocating unnecessary and indiscrimi- 
nate use of antiseptics in the preservation of foods; but also the point is 
emphasized that if we legally and commercially discourage and make un- 
popular the study of antiseptics for the purpose mentioned we are absolutely 
hindering progress. In this day and agj, when the transportation of food 
products immense distances is of vital importance, we should rather offer 
rewards and encouragement for research of this character than to practically 
condemn such work by greeting it with chilly indifference and faint praise. 


Botanical Notes for 1920. 

Fiunk U. G. Aqrblius. 

In keeping with our practice for several years, we wish to offer the follow- 
ing items for the year 1920: 

Unusual Seasonal Actiyities op Certain Plants. 

Tiiptacum dactyloidea L. November 18, found a frozen specimen in bloom east of Haskell 
School, liRwrence. A freeze of about that date bad evidently caught it. 

TfddeMCQntvck ep< September 18, blooming east of Iiebo, Kan. f Student.) 

Afpafogut QjfUitHtUt L. September 18, new ehooto; September 19, new shoots and blooming; 
Scomber 86, blooming. 

(Tonna sp. October 80, bulb had new roots; October 20, heavy frost. 
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Ozi/baphut Itnearts (Pursh.) Robinson (?). October 6, blooming. 

Aquilegia canadensts L. August 9, blooming. 

Delphinium ajacts L. October 19, old plants and second growth from this year’s seed, bloom- 
ing; October 25 and 26, blooming. 

Lepidmm sp. August 24, Old East Lake, blooming 

Capaella bursa-pastons Moench. October 26; December 21; January 25, 1921; January 29, 
1921 

Eaphanus sativus L. (White icicle ) August 80, ate second crop radishes, self-sown from 
this year’s seed 

Radtcula ainuata (Nutt) Greene (?). August 24. 

Sptrcea trdobata L. (5. van Houttex). June 24; July 17, 21; August 4; August 9, buds and 
flowers; August 26 and September 13 and, 19, buds and flowers; September 26, buds; 
September 26, blooming; October 26, blooming. 

Sptrcea japomca L, (S. callosa -alba) ^ October 26, new flowers and buds; October 30 and 
November 6, new flowers and buds 

Pyrus malus L (Jonathan). June 8, blooming and putting out stcond bunch of apples. 

Pyrus prumfolta Willd f*^) (Florence crab.) May 27, blooming and putting out second 
bunch of blossoms. 

Pyrus japomca Thunb. May 27, blooming second time this season 
Tnfohum repens L. October 26 

Melldotus officinalis (L.) Lam August 29, 31; September 1; October 6, 19, 26. 

Melhlotus alba Dcsf. August 24, 31 ; October 6. 

Phaseolus vulgaris L October 25, second crop of self-sown beans in several stages, including 
fljwers and green fruits 
Linum rtgidum Punsh (’) September 1 
Oxalta vtolacea L * August 29; September 1, 13 
Oxahs stncta L September 1 , October 26 

Pelargonium zonalc Willd October 6, 19, 26, doing well at home out of doors. 

Acer sacchannum, L. January 30, 1921, pistillate flowers in bloom in Maplewood cemetery; 

February 16, 1921, both kinds of flowers out m abundance on some trees. 

Vitis labrusca L (Concord ) July 17 and 21, buds; August 4, blooming, August 25, npe, 
green and buds on, October 24, second crop of grapes (one bunch) fairly ripe. 

Althcea rosea Cav October 80 
Tamartx galltca L September 29 

Vto^a pedatifida G Don (**) September 18, east of Lebo Reported by a student. 
(Enothera speewsa Nutt September 1. 

Ascleptodora v.ndis (Walt ) Gray. August 31. 

Mint (gen. and sp. ’). October 80. 

Solanum nigrum L. October 30 

Viburnum opulus stenlis, July 17; August 4; August 25, new flower ball; August 80; 
September 5, 26; October 6 

Engeron ramosus (Walt ) B S. P August 31 ; October 6 
Lepachys columnans (Sims) TAG September 19, 28. 

Achillea millefolium L September 28. 

Taraxacum officinalis Weber. Have bloomed quite strongly at times, but the winter as a 
whole has been rather unfavorable for this flower November 6; December 12. 

I am mclebted to Master Homer Stephens for the data on Pyrus, 

When only the date is given it is understood that the flower or plant is 
blooming. 

PoLYCOTYLEDONy OF Lycopersicum esculentum Mill., ^ and Ricinus 
commums L. 

We secured two plants showing tricotyledony from ‘‘Earliest of Air* seed of 
the sowing of the spring of 1920. These were planted as far from our regular 
tomato patch as we could plant them. They were in a potato patch and 
about seventy-five feet from each other. Several rows of sweet com separated 
them from the other patch. Our endeavor was to provide somewhat for self^ 
pollination. We secured some seed from these. 
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We also secured two plants from seeds of tricots of the 1919 crop of our own 
growing. We have seed from these plants also. 

So far we cannot see that we have gained anything m the way of an in- 
creased ratio of tricots in the tomatoes. However, the plants have not been 
as well selfed as this year. We expect to continue this experiment with the 
twnato. • 

We note the following facts concerning the work with the castor bean. We 
planted 265 seeds left over from a tricot of 1918. One of these was a tricot. 
Out of 62 seeds from the 1919 crop, which were second-generation tricots, 
there were three tricots. The respective ratios are 264-1 and a little better 
than 20-1 (59-3). This shows a considerable gam. This year for the first time 
we have destroyed all other plants of castor beans on the place, and hence 
can expect a fair certainty of self-pollination, at least as to blood. There 
were no plants of this kind near our place, so far as we could ascertain. We 
await with interest the outcome of the coming year’s test. We have an abun- 
dance of seed from this year’s plants for use. 

An interesting fact observed on some of the plants this year was that the 
120-degree angle between the three cotyledons was continued for at least 
two nodes up the stem. This would indicate that the polycotyledony was cer- 
tainly in the blood of the plant, so to speak, and points to better results for 
the future. , 

Hermaphroditism in the Austrian Pine. 

On May 16, 1920, we observed a strobile or cone of an Austrian pine in 
Maplewood cemetery, the upper third of which is pistillate and the rest 
stammate. We do not know how common this may be, but we have no recol- 
lection of having observed such a phenomenon before. We have the specimen 
preserved m formaldehyde. 


Archaeology of the Tuba-Kayenta Region. 

(Continued from 1919 ) 

• Albert B Reagan 

The archffiological work in the field in 1920 covered a larger area than m 
1919. This work verified former conclusions. 

1. The Navajo is a product of absorption of other tribes, the nucleus being 
an Athapascan stock, evidently of the Apache branch of that family. More- 
over, the Navajo stock, as we know it, is in the same region to-day that it 
grew up in, so to speak. In other words, it has never occupied any other 
region, though the Apache stock from which its nucleus sprang undoubtedly 
did, probably coming from the north. 

2. The Utes, ^lutes, and probably the Shoshonean Indians, have un- 
doubtedly played an important r61e in this region in both remote and recent 
time, the present Hopis being of Shoshonean stock, 

3. The intensive farming and use of water for irrigation and the reservoir- 
ing of every side mountain canyon for village use and for irrigation caused the 
master streams to be filled up and the valleys to be aggraded, a process whicji 
continued even to our own time. Professor Gregoryi says a lack of rainfall 

1. See Grefory, Herbert E. ; Geology of the Kavajo country : U. S. Geol. Prof. Paner 08. 
pp. 180-182. 
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to a certain limit would cause the valleys to be aggraded. If, on the other 
hand, man used the water to that same limit, the aggrading result would be 
the same. And the evidence that the cliff dwellers did so is unquestionable. 
Every side wash canyon and flat had its village or villages, its dams, ditches 
and reservoirs, as is readily seen by carefully examining the region. The 
aggrading of the valley floors and the often lakmg of same was evidently di- 
rectly due to man’s work. This is attested by the fact (1) that the flora and 
fauna is now the same as when the cliff dwellers lived here, with the excep- 
tion of what the white man has exterminated since his coming; (2) and that 
in the sections that have little rainfall now, such as the flats about and to the 
north of El Capitan, but few villages m the open or in the canyons are found, 
and these are often small, whether open or cliff ruins, indicating that they 
were merely hunting-season or summer-outing villages. The evidence ad- 
duced is that the climate is the same now as when the villagers lived here. 
Moreover, then and up to thirty years ago all the precipitation was kept in 
^the region, and the rainfall of to-day would sustain a large population if it 
was all used for crop production, as it was then, provided the people had as 
few wants as those villagers had and also made use of all the herbs of the 
fields and mountain slopes as even the Hopis do to-day. It is said that the 
Hopis now use 146 plants. 

4. At the very time when the region was most favorable for* their mainte- 
nance-^a ponded, laked region — they left it. 

5. The evidence adduced is that they were driven out or absorbed by 
more savage tnb^. (See discussion on this subject in my previous report.) 

6. The rujns in the region indicate that the civilization was at least in 
part built up in the region and later destroyed. The structures advanced from 
the crude type, through the slab-house stage, to the six-pilastered kiva and 
plastered, well-laid-up houses; and then, after the culmination of that civili- 
sation, it retrograded through the slab-house type to the Navajo hogan. 
There are Navajos at Sayaway, twenty-one miles east of Kayenta, now living 
in hogans very similar to the slab houses described by Kidder and Guernsey 2 
A band of village Indians was incorporated in the Navajo or Ute tribe, volun- 
tarily or as a result of war, and as time passed the pueblo structure of house 
of these absorbed people gradually changed to that of the savage peoples 
wh6 were absorbing them. So that all stages of structure can be found be- 
tween the six-pilastered kiva and the medicine lodge and living hogan of the 
Navajo and the dwellings of the Piutes, Utes and Apaches, depending on 
which peoples were absorbing that particular group of villagers.^ 


2. Kidder and Guernsey; Arch»ological explorations in northeastern Ansona: Bull. 65, 
Bureau of American Ethnology, pp. 41-46, 162, 168. 

8. In IhuUding his house the Navajo adapts himself to the location and the scarcity of 
timber at hand and the amount and size of the fuel wood In the timbered r^on, say 
fU>out Black mesa, the hojEans are of the regulation type, such as de8cnbe(^m the ‘'Handbook 
on American Indians" (sw vd. 1, pp. 616-610, and vol. 2, pp. 41-46); but in the non- 
timbered r^ons, as, for instance, at Donahotso and Sayaway, the hogan is cinmlar and very 
atnall, often not ten across. The writer has seen them not six feet across. Thev are also 
sunk two or more feet in the ground and have a semi-eone-shaped roof over them. Some also 
have slab-stone waUs, the flags set on end One at Sayaway has a elopmg, one-sided ropf, 
and one of^tha^very smallest hogans there has a fireplace m the east wall. These circular, 
sunken rooms with conical roofs certainly resemble ladder and Guernsey’s slab houses very 
structure ,^see aboire). Other features, of course, are not the same; for instance, the 
door. A Navajo door is always at the east side of the hogan; the ancients had the door 
wherever convenience them. A more careful study of the Navajo house stnioture in 

the region mi^t throw considerable light on the ancient rums that dot the country from 
end to end. 
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Below is a description of the ruins examined in 1920 (the numbers begin* 
ning where they were left off last year) : 

No, 100, On a ledge on the east face of Tyende mesa, about a mile north 
of Cup rock, about six miles northwest of Kayenta and two miles southwest 
of Slim rock, there is a single-room ruin. It is built on a high shelf against the 
mpsa wail. Its walls are semicircular. Its roof is now gone. Its greatest length 
is eight feet in a north-south axis. Its greatest width is about six feet. It 
had a very small door. Some corncobs were found in it; otherwise it was 
destitute of anything ancient. Its walls were of rock, well laid m adobe. The 
building had evidently been a granary. 

THE KAYKOHTE RUINS. 

A small stream, the Kaykohte wash, enters Laguna creek from the north 
just west of Moqui rock, west of the Kayenta reclamation dam. Its course is 
generally north and south. It is incised in a canyon wall m the valley fill, the 
outer walls of the valley being composed of Navajo sandstone. The valley 
canyon is usually much less than one-half mile in width. About four miles 
from the mouth of the stream it forks, and about two miles further north the 
east branch again forks. (To this time the writer has not ascended the west 
branch and not to the head of the east fork.) The stream and its branches 
are perennial and have clear water running m them most of the year, while 
many of the other streams of the region are 80 per cent mud. They also have 
perennial springs at their heads and at vanous places along the rock walls. 
There is now plenty of water for village use in the stream and in the various 
springs, also water for irrigating purposes. The Navajos have extensive fields 
in the valley, where they raise much corn, pumpkins and melons. As now, 
there was water in this valley in former times, besides in the long ago it was 
not canyoned up as now, the region being laked. At that time a numerous 
people of the village-cliff-house type lived and had extensive fields, as the 
ruins indicate. While they lived here the valley went under some change in 
the way of laking, as is evidenced by certain graves, as will be mentioned 
later. About a mile above Moqui rock to three miles above it many graves 
were made in what was then a sand plain. At a later date the region there be- 
came submerged m a shallow lake in which a deposit of marly adobe was de- 
posited from three to ten feet in thickness. The canyon cutting is nqw expos- 
ing these graves, as we shall see later. Below is a description of the ruins north 
of Moqui rock to where the main stream branches, and then up the eastern 
branches as far as explored by the writer, except those described in my previous 
paper. 

No, 101. This is a ruin on the east (main) fork of the east branch of this 
creek, about due west of ruin No. 1(X). It was not seen by .the writer, but it 
was described to him by his Indian guide, Yellow Head. He stated it was a 
circular ruin in the open and made a considerable pile. 

No, lOlVi. This ruin is on the west side of the west branch of the creek. It 
was not seen by the writer, but by his helper, Clarence Taptuka. It is a cliff 
cave. He did not believe it had been visited previously, as it was with difficuRy 
that he reached it from the valley. He found a pot in it and several other 
artifacts. No excavating was done, so it is not known what it may coatain. 
Its sise was not ascertained. 
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No. lOS.^ On" the west side of the east branch of the main creek, under a 
prajecting, overhanging arch about three miles above where the creek forks, 
there is rather an extensive village with walls six or more feet in height. The 
village contains a gallery* which was once at least two stories high and con- 
tained three rooms in floor length, all of a total length of twenty-four feet and 
a depth of from eight to ten feet. It is perched upoa a ledge some ten feet 
above the main village and is unapproachable except by a ladder. Conse- 
quently, as we had no ladder, we could not examine it. The west end room 
seemed to possess at least a part of its roof; the others were roofless. The 
middle room^s wall was much broken down at the -front. Stubs of beams still 
stuck through the walls, which showed where the second-story floor was 
located. There also appeared to be portholes in each story, ranging the ex- 
posed field at various angles. There seemed to be much seepage at the top of 
the ledge on which this gallery was placed. Also in the rear of the rooms and 
back of them there was a box elder tree and much grass and weeds growing, 
and on the ledge above the gallery there were patches of green, usually of 
coarse grass. The gallery covered every available space on the ledge to its 
very edge. The first layer of the walls on the ledge was mortar Then alter- 
nating mortar and very small stones and shmgle rock were used till the wall 
was leveled up. From here to the top the wall was made of stone, plastered 
in with adobe. So well was the work done that the adobe plaster even to-day 
is almost as hard as the sandrock it holds m place. 

The lower building consists of a retaining wall sixty-six feet in length, ex- 
tending along the very edge of the ledge on which the rum is placed. Besides 
the retaining wall, it contains five rooms, marked from A to E, and some slight 
indications of two or three smaller rooms The rooms show rafter spaces or 
stubs of rafters in place, though no room is now roofed. Stubs or holes for 
beams for second floors also show in some of the rooms. Portholes for shooting 
arrows through also show, each made slantingly, so that the arrow could be 
dispatched in the desired direction. To get the angle desired, some of the 
holes angle quartermgly to the room; others pitch downward. Some also show 
the arrow marks of use. The walls were constructed much like those of the 
gallery. A peculiar feature of the mortar is that it is full of pottery fragments. 
Another peculiar thing about the ruin is that pottery fragments about it are 
scanty, and what there are could be from the weathering of the walls contain- 
ing the pottery fragments, probably derived from ruin No. 103, next described. 
Also the painted pottery so far found is different from that of the other ruins 
of the valley. As stated, the pottery of the mortar must have been denved 
from ruin No. 103. If not from it, the whole village was reconstructed from 
the ruins of a former village on the same site, the refuse of that village being 
made into the mortar, as is indicated by the pottery fragments. This also may 
accoimt for the scarcity of the pottery fragments about the site. Moreover, 
the retaining wall seems to have been built as such, as a fort protection and as 
a windlweak, as it apparently did hot connect with any set of rooms by roofing 
for at least a part of fits distance, with the exceptions of rooms A and B, in 
which the retai^ng wall was the outer wall of the rooms. 

The village does not seem to have been completed and seems to have been 

4. Rev. Leigh 8eger aided me m examining and * 'mapping" this tuio. 
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constructed as a fort. Moreover, it seems to have been used but little. If 
ever completed, its walls for the most part must have been wickerwork plas- 
tered over with adobe, as are some of the rooms at Keetseel and Betatakin. 
However, if such rooms were constructed, no trace of them can now be found. 
As stated, it is the writer’s opinion that the edifice was constructed as a fort 
and was never completed. (See plan, plate 2.) 

About 100 yards southwest of ruin No. 102, on the same ledge, which again 
becomes a shelf, there is a small patch of adobe-plastered stone wall, probably 
three feet in length, still in place. It is what is left of what was once a series 
of rooms fifty-four feet in length and probably five feet in height (the space 
height now) by a depth of five feet. Time has removed all this series but the 
single block mentioned. There is no permanent water within a half a mile of 
this ruin. 

No, 103. This rum tops a high sand-knoll point about one-fourth mile due 
south across a Navajo cornfield from ruin No. 102. On the southwest side of 
the knoll is a kiva in foundation in an imperfect circle of about eight feet 
across. One foot of stone wall still remains in place. It seems that there was 
once a door at the northeast side, which would exclude the edifice from being 
a kiva; but probably the apparent door space was the ventilator to the edifice. 
Near this building the fragments of what appears to be a cooking jar was 
found. Seven i^ces east of the kiva there is shown a wall seven paces long, 
running north and south, apparently having fallen to the west. On account of 
the work of erosion, the onginal size of the village could not be determined. 
Some one has dug much about the site, and especially about the circular room. 

No, 104- (Pole House; see plan, plate 2.) This ruin is set in the rock face 
of a cliff high up on a ledge and can only be entered by climbing a pole. It 
fits a little hole in the rock wall of the mesa face, and was so constructed as 
to fill the whole space, some extra space being cut out of the rock to make 
the desired size. It consisted of three rooms, two front rooms and a store- 
room in the rear. The walls of the storeroom are now much crumbled, as is 
the greater part of the wall of the smaller outside room. The size of room 
1 (the large, west, outer room) is 14 feet in length, 5 feet in height and 8 feet 
in depth. Room 3 (the rear storeroom) is o feet deep and 3% feet high. The 
southwest wall of roonfi 2 (the east outer room) runs southeast from the 
southwest comer of room 1 for a distance of 5 or more feet and meets the 
roof ledge 4 feet from the base. Each of its other walls, which are about 4 
feet in length, are much broken. 

Thumb-nail marks show in the adobe mortar, also fingerprints. The shelf 
was also excavated and enlarged to make the space needed for rooms. 

No, 105. Southeast of No. 104, on a sand ridge about 300 yards distant, 
are the remains of a village. Besides other debris, a circular room five feet 
across shows in foundation of stone. Near it two separate fireplaces show. 

No,106V2> Across the canyon, eastward from No. 104, around a southwest 
projecting point about a half mile to the southeastward, there has been a 
large viUage perched under an overhanging cliff roof. The floor of the cliff 
cave, then Ss now, was on a level with the surrounding valley to the front, 
^he village was large and seems to have extended in a large circle beyond 
the area protected by the cliff. The village is wholly obliterated except two 
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of the southwest rooms which stand against the cliff. Both of these were 
small and now are roofless. The doors of each were small. Only a part of 
the south room’s walls are now in place. Besides these two rooms, parts of 
foundation walls of two other rooms show. In the sandrock base some twenty 
feet southwest of the two rooms are two very large mortars, separated from 
each other by a space of about ten feet. They are circular, a foot in diameter 
and a fpot and a half in depth. They were undoubtedly used in grinding 
com and in pounding nuts. The Navajos have used the site for a sheep corral 
and sheep droppings cover it to a depth of six to ten inches. Some one, 
presumably Doctor Cummings and archaeological parties under his direction, 
has dug much about the site, especially m the area between the mortars and 
the two rooms mentioned. The digging shows much broken pottery, also 
chunks of roofing adobe which had been made into mortar before being placed 
on the roof. The thickness of some of these pieces also indicates that the walls 
of at least a part of the rooms were of latticework, over which plaster was 
spread, as is seen at Betatakin. Moreover, the fewness of the rocks about the 
site compared with the great amount of broken pottery — indicative of a large 
population having occupied the site — would seem to bear out the conclusion 
that much of the house walls was of plastered latticework. This village was 
long occupied and had a numerous population. 

No, 106. Along the same canyon wall as rum No. 105Mi, about a half a mile 
to the southwestward under an overhead, hooded, projecting cliff that faces 
the south, there has been quite a large village One small room against the 
east wall of the cliff is still extant, but now roofless. It has a very small door. 
A Navajo uses it as a lamb corral. He also lives under this cliff in summer. 
At the time examined he had a box of corn against the wall under the cliff, 
also much household goods piled upon some poles. He also had dug two 
cistern-shaped caves in the debris, where he had placed his perishable feed 
the pre.viou8 fall. Shells of decayed pumpkins were strewn all about the site. 

Against the back wall, 100 feet northwest of the room, are ten feet of a 
rock wall foundation of a room, and quite a distance west of this ther^ is 
part of another foundation wall showing The village had been constructed 
of adobe, or latticework plastered over with adobe, all of which has for the 
most part been removed by time. The potteiy about the site is scanty. The 
approximate size of the village cannot now be determined. Its site was an 
admirable location for a village in that day and time. 

No. 107, (Picture Cliff Cave and Village ) On the same side of the canyon 
in a little rmcon-curved area facing the south, about a half a mile south of 
No. 106, is a large cliff cave apace that once possessed an adobe village of 
considerable size, all of which has now been leveled by time. About 100 yards 
southwest of the cliff cave there is quite a mound of a village ruin. From the 
mound the writer obtained much beautiful pottery fragments, also sevferal 
manos. Over the cliff space there is drawn in white the figure of probably a 
lizard, or a human being sporting a foxtail pendant. This drawing is about 
two feet in length. Also, the whole rock face to the westward of the cav0 
space to the width of 60 feet and a height of 20 feet is covered with picto* 
graphs, principally of mountain sheep, coiled lightning, and kachinas. The 
size of the village or villages that occupied this site cannot now be conjectured. 


26— Sci. Acad,— 1601 
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No. 108. This was a village occupying the top of a sand mound in the open, 
about a mile southwest of rum No. 107. Its site is marked only by broken 
pottery. Time and erosion have removed so much of the site that no idea of 
the size of the village can now be suggested. 

No. 109. Much broken pottery marks the site of a small village in the 
valley about a half a mile nearly south of ruin No. 108. 

No. 110 These are patchy remains of what was probably an adobe village 
or graveyard on the east bank of the wash (Kaykohte), that enters Laguna 
creek to the west of Moqui rock about one and a half miles north of that 
rock. The encroaching creek has washed most of it away. 

No. 111. This is an extensive rum on and about a promontory east of the 
Kaykohte, about a half a mile south of rum No 110 The rum was very 
extensive and was built of stone On the promontory there was evidently a 
large edifice, which was probably the watchtower citadel. At the base of the 
promontory on all sides are signs of an extensive rum, now represented by 
foundations of rooms m regularly arranged lines of foundation stones and 
much rock debris and broken pottery. The original floors of the rooms, with 
the ashes m the fireplaces, still occasionally show; also terraced platforms, 
where the houses were built from the base of the promontory to its top, still 
are m extant. The base of this village is also on a rock bench ^overlooking the 
valley from a height of probably fifty feet Moreover, m the valley adjacent 
there are signs of a village once occupying the site. An arched place under 
the west face of the rock bench there contains many pictographs on its walls 
and the outlines of ruins at its base. Probably 300 people lived m the com- 
bined villages represented by these rums. 

N 0 .IIIV 2 . On the east side of the Kaykohte, along its immediate bank 
and extending from there eastward opposite rum No 111, from Moqui rock 
northward for over a half a mile there is much scattered village debris. No 
walls show, but large quantities of broken pottery, metates and rnanos are 
profusely strewn about. At least three village sites seem to be represented, 
and as many graveyards The villages were of adobe and have ‘^melted 
down” with time and are now wholly gone. If occupied simultaneously, at 
least 2,000 people must have occupied these sites. 

Last spring my Hopi helper, Clarence Taptuka, discovered an exposed pot 
in the graveyard of the south one of these villages. Digging, he found that 
he had discovered a grave. Later he had me go with him, and we dug the 
grave down so that the skeleton was exposed, some two feet below the surface. 
The pot he had found was a large corrugated cooking pot. It was much 
broken, but m it were six other jars in a good state of preservation. The 
skeleton was also well preserved. It was the skeleton of a female. The large 
jar containing the smaller ones was at her head. Another jar, somewhat 
broken, was over her head. Her body was doubled and was lying on its left 
side, facing east, with the head to the south. Her knees had a cracked pot 
over them, as did also her feet. A cracked jar was also at her back. We 
secured the jars and carefully covered up the skeleton, knowing that Pro- 
fe^or Cummings and the Arizona archaeological party would be out soon. 
When they came the pots were turned over to them and are now in the state 
museum in the university at Tucson, Ariz, He then dug up the skeleton, 
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examined it and took photographs of the same. The archaeological people 
then made a search of the region for other graves, finding many. As a result 
of these efforts and our discovery, much pottery and several complete skeletons 
were secured. The burials also showed that they had been made in a sand 
plain, as we have previously seen, and that at a later date the region was 
laked and a marly adobe deposited over them to the thickness of several feet. 
Then in recent years the renewed canyon cutting has exposed them. Whether 
the people of rum 111 buried their dead m this flat cannot now be determined, 
but it IS probable that they did. The writer wishes to add that there are 
probably hundreds of graves m this section yet iinexcavated. 

No.lllV^. These are pottery shards and some rock, marking the site of a 
village in the flat between Moqui rock and the mouth of the Kaykohte. It 
seems to have been a large village. 

No. 111%. This IS the remains of a village similar to rum No. 111^, above. 
It IS situated m the flat about 300 feet northwest of Moqui rock, not far 
from the last-named nun. It is quite possible that the two village sites 
formed a single village m the old times, or were simultaneously inhabited. 

No. HIM. This is the site of a village one-sixteenth of a mile west of 
Moqui rock on a little knoll west of Kaykohte wash. Its debris, mostly 
broken pottery, covers an area seventy-seven feet square, with most of the 
pottery showing toward the south. Probably 100 people lived m this village. 

No. Ill N. This IS the remains of a similar rum about one-sixteenth of a 
mile west of the latter rum. The remains of a woman’s grave near it shows 
five metates. 

No. Ill X. This IS the remains of a small rum on a sand mound about a 
mile north of Laguna creek, some two miles north of the Peach orchard, on 
the Kayenta road to the pass. The village was small and was probably wholly 
of adobe, as nothing is now left on the site but broken pottery and some 
stained dirt, with the exception of a few fireplace rock which are not now 
in place. 

Remarks on the Kaykohte Ruins. Most of the villages described under 
this caption were made of adobe and have ‘‘melted down” and the clays have 
been leached away till now only a few scattered fireplace rock and much 
broken pottery and grinding slabs mark the sites. Some of the open villages 
show the unit type more or less, and some appear to have been built around 
a central round to square building m a compact, wheel style. Some of the 
sites seem to show evidence of a part of the village having been made of 
wickerwork plastered over with adobe mortar. 

Besides the grave^excavation work of this past summer m this region, 
already mentioned, the writer has been advised that Professor Cummings and 
his archaeological party from the State University of Arizona have done some 
work in examining ruins m this section, and the writer believes that the 
excavating that he has mentioned in and about some of the rums was done 
by them. So far as the writer knows, however, no detailed description of the 
ruins of this canyon has as yet been given to the public by any one. 

Ill Z. This a small village site in the flat, though on a little sand mound 
about half a mile southeast of cliff-house ruin No. 35, on the north side of 
Laguna creek. It apparently was not large. No walls show. Much broken 
pottery is scattered about the place. 
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No. lie. This ruin (see plan, plate 2) is on top of a flat, triangular butte 
one>half mile southwest of turn No. 35, On top of this butte, at the north- 
central part near the north apex, is a double rock pillar some fifty feet m 
height. About this are much borken pottery and immense broken rock 
blocks. On the east face of the pillar there are many pictographs of mountain 
goats (sheep), the coiled lightning, and one kachina. East of the pillar the 
village seems to have been built against it, or at least rather close to it. No 
ruins or debris now show to indicate that any part of a village was built 
against the west or north faces of the pillar, very large fallen rocks covering 
the space for quite a distance on these two sides. There is, however, consider- 
able broken pottery on these two sides, which seems to have been placed in 
or under the rocks in this section m sacrificial offering. The village wall is 
built quite a distance south of the pillar on that side, probably for safety 
from falling debris from the pillar, and from the fact that some large fallen 
blocks of many tons each occupy this space. 

From the cross east-and-west wall, south of the pillar, three projecting 
southward-leading walls can be traced in foundation in lengths ranging from 
twelve to twenty-nine paces in length, some of the walls showing a radial 
arrangement form a hublike center. At the terminus of the west wall line 
the outline of a room approximately four feet square shows. It had evidently 
been a stone-wall-inclosed room for storing sacred pottery, or a cist for 
burial, in which much pottery was placed with the dead. If used for the 
latter purpose time has removed all signs of bones from the debris. In it on 
the surface we found a cloud blower, a sieve pot used in the rain ceremonies, 
and parts of various other pots used in sacred rites, or at least like those now 
used by the Hopis in the ceremonies There were also several smoothed 
pebbles like those used by the Hopis in some of their ceremonies. 

The middle room of the rum thatt shows was about six feet wide by thirteen 
feet long. The debris inclosed in the rock walls of the foundation is now 18 
inches or more in thickness. This room seems to have been a bin room where 
the large corrugated storage jars were kept, as the pottery fragments seem 
to be almost wholly of these jars. The writer found two jars that had beenv 
tipped over and mashed flat, so they could not be saved. A pot smoother, 
used in smoothing pots m the making, was also found here. It was of a 
fragment of pottery about the size and shape of one’s hand without the 
fingers. It has been much worn down m the pottery-smoothing process. 

About 150 yards south of the rock pillar there is quite an earth mound, 
circular, and forty-one paces in diameter. It is apparently the debris on a 
“unit type” adobe village. No walls show. Much pottery is scattered about 
it. Also between the mound and the pillar there are several detached re- 
mains of foundation walls of rooms and also considerable shards occasionally, 
though now it cannot be certain that the village was continuous from the 
pillar to the mound. It would seem that the citadel was by the pillar and 
Was of rock. The village home was that part now represented by the earth 
mound and the adobe parts between the citadel and the mound, now washed 
and blown away. 

The top of the table on which this village is situated is wholly bare, except 
the mound site, and probably was so in the days of the village. The earth of 
which the village was constructed was carried up the rocky face to the top 
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of the table from at least a half mile distant, and must have necessitated an 
imineixs6 amount of labor for that day and time. The table on which the 
village was built is itself fifty feet or more above the plateau on which it is 
situated. In ancient times it was approachable only by four 'trails, three of 
which were partly by ladders, and the fourth could be climbed only by pecked 
handholds and footholds. Also, three of the trail approaches show piles of 
rocks that were lused there for defense to bombard approaching enemies. 
The village was evidently built on the top of this isolated mesa for defense, 
and as such it was admirably situated 

It 18 the writer’s belief that it was one of the fort locations that was used 
by the people who lived in the valley flats along Laguna creek in times of 
peace. The pottery found was m large pieces, which would seem to indicate 
that it was likely one of the places where the villagers made their last stand 
in the region and was probably one of the last abandoned. Probably 250 
people lived in this village 

The site was pointed out to my helper, Mr Taptuka, by our guide, Yellow 
Head, but was not visited that day, as it was too late to make the ascent 
from the valley. On the following Sunday, m a sand storm, Mr. Taptuka and 
one of the schoolboys visited it Later then the writer visited it several 
times in company with Mr. Taptuka It is the writer’s opinion that he is 
the first white man ever to visit it 

No 113. This was a small village — a few houses perched against a rock 
face in Laguna canyon at the foot of Man Head point northeast of min No. 
21. Some pottery marks the site, also pictographs One of the pictographs is 
that of a kachina scene The village was small 

No. 11 4 . This is the rum of a village about two miles up the Segi, above 
the pass It is in the flat noith of the creek about a mile west of the first 
arroyo that enters the cieek fiom the north on ascending the valley from the 
pass. About forty feet of the west wall foundation of the village is still in 
place The foundation was at least iiartly of stone. The remainder of the 
village was undoubtedly of adobe, judging from the scarcity of rock about the 
site. Much of the original site has been carried away by the cutting back of 
a short stream draw. Much broken pottery, some pieces of large size, mark 
the site. The size of the village could not be estimated from its present state. 

No. 115. This IS the remains of a village on a knoll about one-eighth mile 
southwest of Swallow Nest rum. It seems to have been a large village. Some 
rock and considerable broken pottery mark the site. 

No. 116. This IS a village across a little draw, around a point southeast of 
Sayaway (Baby rocks), twei\ty miles east of Kayenta. The writer saw it 
when taking care of the people sick with the ‘^flu” in 1918, and also when 
securing school children in April, 1920, but on neither occasion could he spare 
time to examine it. It seems to have been a rather large vdllage. Adjacent 
to it to the eastward and northeastward is the large flat of Laguna creek. 
There are springs in the foothills of the McElmo mesas to the southeastward, 
where the Navajos now obtain their water for house use. It is quite hkely 
that water was impounded in these draws in the old times. The place was 
very much handicapped in the way of a wood supply. The only wood within 
miles of the place is greasewood brush, and it seldom gets more than two feet 
in height. The Navajos raise quite a bit of corn m the section now, and by 
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the better irrigating system the villagers undoubtedly raised large crops of 
that plant. 

No. 117 . This rum is one mile east of the government hay meadows and the 
ruins previously described near there, rums Nos. 46-51. It is small. Some 
rock and much broken pottery show. It was built on a black dirt flat, and 
probably was the house of a single family. 

No. 118. This rum is m a sand-dune region about a mile east of rum 
No. 117. It IS just east of the Chilchinbito-Kayenta wagon road. It was a 
very small village. Some rock was used m the construction. The pottery 
fragments are in small bits. Probably not more than five families ever lived 
on this site at any one time. This village and No 117 appear to be very 
ancient. They both owe their existence to the government hav-meadow flats 
and the water impounded m them, the same as the rums described m the 
region m the 1919 report. 

No. 119 Over m the second flat, about a mile west of the rums at the 
spring north of Chilchinbito, described m the paper of 1919, are the remains 
of a rum now wholly reduced to the level, and its pottery is also broken into 
small bits It therefore seems to be very ancient. 

No. 120. This rum is of a village on top of a small butte and surrounding 
11 , principally to the south, about a mile and a half west of the spring north 
of Chilchinbito store Also, about 100 yaids east of the butte are the re- 
mains of a village, now reduced to the level. Some of the rocks used in this 
village and the village about the butte are still lying about them, the most 
being on the site of the village about the butte. There is also much broken 
pottery about the site. A large grinding slab from one of these rums has been 
placed against a tree near the trail that passes the butte. 

No. 121. This is the remains of a rum reduced to broken pottery and 
rubblestonc It was situated on a ridge — at least the site now is — between two 
washes about one-fourth mile northwast of Chilchinbito spring, as the writer 
formerl/ called it. 

No. U2. This ruined village is now being exposed by the shifting of dune 
sand along the north road from Chilchinbito store to about one-half mile 
north Much small, fragmentary pottery marks the site. The scattered pot- 
tery indicates that it was probably a large village. The small pieces would 
seem to indicate that is is very ancient. 

No. 123. (See plan, plate 4.) The rums represented by this number are 
one-half mile northeast of Chilchinbito spring, as the writer gave it m his 
former report, i\ow known as Tothlacon spring. Three separate villages show, 
designated («), (b), (c). Ruin (a) is on top of a small promontory of prob- 
ably 100 feet m length. Much pottery and rock of the walls still top the butte 
ridge; also two kiva depressions show. Rum (b) is about 100 yards east of 
(a), in the sand-dune region sidjacent to it. It was built partly of stone. J^arts 
of the wall of one small room still stand, 3% feet m height; it was of stone. 
The east-and-west wall is 6 feet long, the north-and-south wall 5 feet. Ruin 
(c) was a village about 200 yards north of (b). A mound of stone marks the 
site. The lines of some east-and-west walls show. The village seems to have 
been of the unit type. Probably 300 to 500 people lived in these three villages. 

No. 124 . About one-fourth of a mile a little east of north from ruin No. 
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123, out in an open sand-dune area, much pottery of large size is exposed; 
also some building stone and wall lines show. The foundation of one circu- 
lar room less than 5 feet m diameter is conspicuously exposed. 

No, 125. This is the remains of a village, or series of villages, that once 
occupied some buttes about one-eighth of a mile north of rum No. 124. The 
buttes are not high, the highest being less than 25 feet m elevation; but 
their commanding position overtowered the valley to the northward. The 
west butte is an irregular square, probably 20 feet to a side. Rock foundations 
still m place show that every inch of it was built upon, to its very margin, the 
edifice probably being a watchtower. Much broken pottery marks the site. 
The building rock scattered about indicates that a village or villages was built 
around the buttes. 

Rums Nos. 119 to 125''‘ were all dependent upon Tothlacon spring and the 
impounded water in the flats to the westward for their water supply and for 
the irrigation of their crops, the same as the Chilchinbito rums, previously 
described. 

No. 126. Three small mounds wefe found on a sand ridge on the first 
bench north of the wash west of the Chilchinbito volcanic plug, about two 
miles northwestward from rum No. 125. They were approximately in an east- 
and-west line and less than 400 yards apart. Each earned village debris in 
partial walls, and much broken pottery. They apparently h^d been separate 
villages, and each probably had about 100 inhabitants. 

No. 127. This IS a small ruin 300 yards north of the road, about a mile 
northeast of Church rock. A small mound of rock marks the center of the 
site. Lines of rock seem to indicate that some of the rooms were rectangular. 
Some pottery fragments are scattered about the site. Probably no more than 
fifty people ever lived m this place at any one time, and probably not half 
that number. This village appears to be of the circular rum type, and prob- 
ably of the pure type village as defined by J. Walter Fewkes.^ 

No. 128. North of the road, near the first point projecting northward into 
Laguna valley from the south, to the east of Church rock, there is( a small 
mound (cluster) of rock, and there seems to have been a village of adobe 
about it. Probably fifty people lived here. The outlines of a fireplace show 
in the mound and some pottery fragments are scattered about t^e site. It 
appears to be another circular village, probably built around a towerhke kiva. 

No, 129, A rum similar to No. 128 was found on the south side of the road 
one-eighth of a mile east of the above-mentioned point. It was small and less 
than fifty people lived in it. Its center is now a pile of rock, around which 
adobe structures were apparently built, the rock pile representing the citadel- 
kiva part of the village. 

No. 130. A small village was found about one-eighth of a mile southeast 
of rum No. 128. It was of similar construction and was smtll. 

No. 131, About two miles west of Sayaway (Baby rocks) and 100 yards 
south of the road an elongated village ruin was observed/ It is 63 feet m 

6. About 200 yards northeast of rum No 125 the writer found a vertebra of a dmo- 
saur (?) near the trail as he was descending from the rum to the valley. The vertebra has 
betn presented to the geological department of the State University alf Tucson, Aris. 

6. Fewkes, J. Walter; Prehistonc villages, castles and towers of /Southwestern Colorado, 
pp. 31-80. ' 
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length by 30 feet m width, laid out in an east-and-west direction. Some stone 
of the foundation walls still ocfcupy the site. 

iVo. 1S2. This is a small ruin north of the road, not far from ruin No. 131. 
It has the central mound of stone, representing a central building, around 
which, no doubt, adobe structures were erected. 

No. ISS, (See plan, plate 3.) This rum is called Donahotso Keetseel by 
the Navajos. It is the most massive structure built in the open yet seen by 
the writer. It is built on an irregular, low sandstone ridge southeast of La- 
guna creek flats, at the head of what is now known as the * Donahotso corn- 
fields of the Navajos. There are also indications in leveled areas that more 
extensive fields were farmed in the time of this village than now by the 
Navajos A strange thing about this rum is that it could have been built 
on a level-topped, elevated mesa not one-eighth of a mile distant to the north- 
westward, also m the valley, and could therefore have had the protection of 
the elevation. Moreover, on this flat-topped mesa there would have been a 
level place to build on. About a mile to the eastward there is another large, 
high mesa on which they could have built. 

The rum seems to represent two different periods of occupation. For a 
long time the whole area was used as a building site, then was abandoned. 
Then m a more recent time, judging from the appearance of the ruins, the 
sections 1, 2 and 3 were built of the old debris and occupied for a short 
while 

The rums are of rooms built of white limestone that was carried from the 
top of the mesa a mile to the eastward, and the massive pile of stone must 
have necessitated an immense amount of labor. Many rooms still show in 
sections 2 and 3, the walls often being five feet high. The sections marked 1, 
2 and 3 appear to be modern m construction. They look about as ancient m 
age as the rums about the Spanish church north of Jemez Springs, N, Mex., 
that was abandoned about 1680. Probably 500 people lived m the last-built 
sections and 1,000 when the whole area was occupied m the remote time. 

In 1894 Richard Wetherill did excavation work m this rum, but so far as 
the writer can learn, no published account of his findings are extant. 

The rum as seen now lies at the head of the flats in which the Navajos now 
have their cornfields, the same being irrigated from the waters of Laguna 
creek, adjacent — a giant task to be done wholly by Indians without any aid 
from the government. As stated, the flat, leveled lands in the vicinity indi- 
cate that these Pueblos farmed a much larger area than is now farmed. The 
intensive irrigation in the upper reaches of the Laguna valley probably caused 
the abandonment of this region, on account of the shortage of water. Though 
for a smaller population the rams m the immediate vicinity would have been 
sufficient to furnish water for irrigating purposes, provided it was impounded, 
and there are indications that it was.*^ 

The ruin seems to have been built of hard limestone for durability and for 
defense. Moreover, the only defense the village had was its walls. 

No. IS 4 . Around the point of the mesa on the eastern edge of the flats, 
about two miles east of ruin No. 133, a large rum is represented by great 

7. Laguhft creek, now fifty feet down in. a chiseled canyon in valley fillings, was so shallow 
that one could jump across it in the memory of children now attendmg the Marsh Pass 
school. 
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quantities of small bits of broken pottery scattered here and there in the shift- 
ing sand. The village was evidently built of adobe. The small bits of pottery 
seem to indicate that the village was very ancient. Probably 200 people 
lived in it. 

No. 135. About half a mile east of rum No 134 is a village of similar size 
to the latter and in about the same state of delapidation. It is therefore un- 
doubtedly very ancient. 

Notes and Remarks on Ruins Nos. 128-134. As has been noted, these 
rums are m Laguna creek valley, east of Kayenta. They are also all on the 
south side of the creek. A rum on the north side will be described later. 
These rums were all seen on a trip to Donahotso for school children. Little 
time was at hand to examine any of them. The most time, possibly an hour, 
was spent at Donahotso Keetseel while the horses were resting and eating. 
The valley here is wide and would make good farm land if there was sufficient 
water. In the old times the creek, if it existed at all, was not canyoned up as 
now and all the water that flowed through the valley was available for irriga- 
tion. Now the valley is a sand-dune, sagebrush, grease wood region. 

Many of the smaller rums of this valley appear to be of the circular rum 
type, apparently built around a tower kiva m radiating, peripheral style. The 
central building was usually of stone, or at least partly of stone; the rest of 
adobe or wickerwork plastered over. The outer rooms seem almost always to 
have been of the latter make. At least no foundation walls show now, though 
pottery is profusely scattered about. 

No. 136. This IS a small ruin in the last valley north of the government hay 
meadows. It is about two miles about due west of rums Nos. 46 to 51. It is 
m a wash at the foot of the trail that leads up from the foothills to the east to 
the top of Black mesa at this point. It was built m the inner canyon valley, 
and no doubt had a dam across the canyon at this point for the impounding 
of water. It was a very small village and was built of rock. A small mound 
and considerable broken pottery mark the site. Probably twenty-five people 
lived m it. It shows evidence of having been occupied for a considerable time. 
It probably was a watch village in the trail that led to the cliff village on top 
of Black mesa, some three miles to the southward, as will be described later. 

No. 137. In Laguna creek valley, about half way between the Peach Trees 
and Black mesa, on the south slope of an east-and-west low bridge some seven 
seven miles west of Kayenta, there is a ruin. It is now reduced to scattered 
rock and some pottery. It represents a small village that probably never con- 
tained more than twenty-five people. 

One-fourth of a mile east of rum No. 137 there is a small mound and some 
scattered pottery fragments. Either a single-roomed house or the remains of 
a grave is represented here. 

Also, about one-fourth of a mile southeast of the Peach Trees there is a 
small stone mound, probably the remains of a single-roomed house. Consider- 
able pottery, is scattered here and there over quite an area east and south of 
the mound, but in no great quantity in any one place, a,nd there is no indi 
cation of any other village site near. The village, or house, was probably of 
adobe construction, outside of the building stone that now makes up the 
mound, all of which has been removed by time. If a village it could never 
have been large, and evidently was not inhabited long. 
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Between rum No. 137 and the Peach Trees, at about half the distance, there 
is a small knoll. On this there are indications that a small village once occu- 
pied its summit. 

No. 138. This is a small mound of rock just north of the Marsh pass wagon 
road, about three miles west of the Peach Orchard. Much pottery is scattered 
about the site. The village seems to have been built m circular form, though 
time could not be had to examine it definitely on this point. Probably twenty- 
five people lived in this village. 

No. 139. A small mound of a rum was seen south of the road about half 
way between rum No 138 and where the road mounts the rocks at Marsh pass. 
It seems to have been circular, around a core room, and to have been built 
mostly of stone. 

No 140 . (See plan, plate 4 ) Along the north wall of Segi canyon, just as 
the wall makes the turn westward from Marsh pass, there is a shelf ninty feet 
in length, overtowered bv an arch of Navajo sandstone. The shelf is narrow, 
but wide enough to have been used as a house site m the long-ago. On this 
shelf there is a line of debris of fallen walls. The front wall of one room re- 
mains one story high. Other walK, and foundations of other walls, can be 
made out, as shown m the plan. To the east of the shelf there is also a cave. 
The writer had passed the place time after time and had not noticed this ruin 
till Mav 6, 1920, when a suitable sun revealed it. It is not mentioned by 
Kidder and Guernsey or Cummings, each of whom did extensive work in that 
section A hundred people probably lived m this village. 

THE LONG VALLEY RUINS. 

In the writer’s former report he gives some of these rums on the map in X 
marks, but does not describe them, as at that time he had not examined them. 
On the map he stated that they were seen by Kidder and Guernsey. More- 
over, on their map® they are marked by a but are not described at all 
in their paper. Their remarks on the valley and its ruins are as follows ^ 

“Leaving Kayenta, one follows this (Kayenta-Tuba) road up the broad 
valley of Laguna creek, with the high, dark cliffs of the Black mesa on the 
left. After eight or nine miles the valley narrows, as the slopes of Skeleton 
(Segi) mesa close in from the north and west. A mile or more and one reaches 
Marsh pass itself, a narrow, rough defile, bordered on each side by high cliffs. 
On the right is the mouth of Segi canyon, a majestic red gorge with precipitous 
walls. Another mile and one is clear of the pass and m the most beautiful, 
long, grassy valley (Long valley), half a mile to a mile wide, walled in un- 
compromisingly on the south (east) by Black mesa and bounded on the 
north (west) by sloping ledges of red sandstone. . . . The scant drainage 

from this defile runs down through the pass, where it is joined by a more 
constant flow from the Segi system, the two forming Laguna creek and ulti- 
mately emptying into the Chmlee. 

“Although there is no flow of water m these upper reaches of Marsh pass 
comparable with that of Segi canyon, there is a plentiful rainfall at certain 
seasons of the year. Every storm that crosses this part of the plateau seems 
to swing along the face of the Black mesa and deliver part of its rain upon 
the valley. The vegetation, while strictly of the dry-country type, is more 


8 Loc cit , plate I. 

9. Loc cit., pp. 66-66, 90. 
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luxuriant and varied than about Kayenta and The Monuments; particularly 
is this true of the little side canyons that lead into the red sandstone on the 
northern (and western) side, where hollows and pockets in the rock hold 
supplies of stored rainwater so large that they probably last through the dry 
seasons of all but exceptionally dry years. 

“The valley is a level plane covered with bee plant, grass, sage and grease- 
wood. Its southeastern wall, as stated above, is formed by the steep, rough, 
pinyon-clad face of the Black mesa. The rise of the northwestern escarpment 
IS much more gradual, and its total height considerably less. It consists of 
tilted sandstone strata, sparsely wooded with the inevitable pinyon and cedar. 
Along the base of these slopes are mounds and hummocks of sandstone, some 
bare, some drifted over with dunehke accumulations of sand. This whole 
northern side of the Marsh pass valley, with its warm southern and south- 
western exposure, abundant water holes, and broad sweeps of good adobe 
soil for com culture, must have been well situated for the homes of the 
ancient agriculturists, and the remains of their villages are scattered thickly 
along the edge of the flat land, from the lower gorges, where Segi enters, to 
the point three miles above, where our exploration closed.” 

In their report of 1915 they again make report on this region, as follows 

“A short time was spent m examining surface rums above the section ex- 
plored in 1914. They were found to occupy practically every desirable site 
on both sides of the valley to its head, and were also scattered through the 
pinyon growth on the first bench of Black mesa. As a rule, these rums arc 
much dilapidated, few walls showing above the surface, though it is probable 
that considerable portions of the foundations or other walls n^ay be covered 
by sand and earth There appears to be no difference between the pottery 
from one rum and that of another, except that about the villages at the 
foot of the valley red ware seems to predominate, while at the upper end 
black-and-white and red occur in nearly equal quantities.” 

The valley is the result of a stripping of the Cretaceous (Dakota, Mancos 
and Mesaverde) rocks of Black mesa off of the harder Navajo sandstone of the 
Jura-Trias series to a wedge-shaped trough — all the rock m the region dipping 
eastward at a high angle — and then the aggrading of this trough with valley 
fillings to a wide, flat valley. It is called Long valley from the Long House 
ruin (Rum A of Fewkes, Kidder and Guernsey, Cummings, and the .writer), 
which tops a stone promontory about a mile southwest of the pass on the 
west margin of the valley. It is about six miles m length and from a mile to 
two miles in width. Its drainage is northward-northwestward through a wash 
to Laguna creek, entering it through a gorge. The valley is now being cut up 
much by gorges and washes and much soil is being carried away. 

In this valley there are 2,000 acres of as good land as there is in the west, 
and in the days of the villages every bit of it was farmed, and then every bit 
of the water was impounded and used. Sites of reservoirs and dams show at 
intervals throughout the whole valley, even into the pass itself. To-day a 
fine reservoir project could be had at the foot of this valley. The damming 
could be done where the wash enters the gorge to descend to Segi canyon. 
Its channel there is narrow, the walls high and wholly of sohd rock, and there 
is plenty of rock at hand to do the damming. Even for stock raising, a dam 
there that would impound the water would be a boon to the region. That 
the valley is a mudhole half of the year the auto dnvers 6f the region will 
attest; besides the snowfall in the section is usually heavy. Four feet of snow 


1. Loc. cit., p. 90. 
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fell in the winter of 1918-19 and nearly the same amount in 1919-'20. Two 
thousand acres of land would produce crops there to-day without irrigation, 
if properly handled, while a Navajo has 10 to 20 acres under cultivation. The 
rest of the region is overrun by sheep and goats. In the summer of 1920 the 
weeds were as high as a horse over nearly the whole valley. 

So far the writer has examined only a few ruins east of the road, as time 
would not permit the examination of the rums on the east side of the valley. 
The ruins examined this year are given below in detail: 

No.Ht. This is a small mound of rock representing the ruin of a small 
village that was directly eastward from rum B across the valley, probably 
one-half mile distant. Considerable pottery is strewn about the site. Prob- 
ably twenty-five people lived in this village. 

No. 142. This 18 a ruin about 100 yards northeast of rum No 141. It is of 
similar size and character to that one. 

No. 14s. This is the remains of a village on the east side of the road, 
about two miles southeast of rum A. It was evidently of adobe, and was 
small. Only pottery fragments mark the site to-day. 

No. 144- This is the rum of a large village which occupied a sloping point 
and a detached rock mound about one-half mile southeast of rum A.^ Much 
pottery marks the site, and some signs of walls also show. Probably 150 peo- 
ple lived m this village. 

No. 145. This IS a rum m the open and a cave one-fourth of a mile south- 
east of rum No, 144. The cave floor is on a level with the valley, and it has 
recently been swept out by the wash that flows by it. Just south of it much 
broken pottery and other village debris are exposed, both upon the sandstone 
point and in the valley filling adjacent The size of the village cannot now 
be conjectured, except that it was large. 

No. 146. The debris of a rather large village covers quite an area about 
one-half mile southeast of rum No. 145. It is on a sloping point and on the 
sand dune that abuts it to the southeastward, while a tower probably oc- 
cupied the summit of the rock point. The valley here makes a pocket to the 
westward, and it is on the cornering point north of the pocket where the rum 
is situated, A wash sweeps past the point and has probably removed much of 
the original village. What appears to be two sections of the village can be 
distinctly made out, one on each side of the point, but no arrangement of 
the village could be determined. Much debris is also being uncovered by the 
wind m other sections. Probably 500 people lived in this village. 

No. 147. (See plan, plate 4.) This rum covers a sand dune th^t slopes 
doT^nward to the valley from a point of sandstone that stands between two 
gulches. Also across the gulch to the southeastward three parallel stone 
walls running m an east-and-west direction stand out from the parallel cliff 
wall to a height of from 5 to 7 feet and from 20 to 25 feet in length. They are 
built on a terrace. Consequently, the walls are higher than each other ac- 
cordingly as their position is above or below their fellows. Besides this wall, 
on the dune there are remains of three circular villages, two rectangular ones, 
and three places, marked (/), (gr), (h) on the plan, where much village debris 
is exposed, each probably representing a village site. 


2. Ruma A and B were described in my previous report, which see. 
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(а) On the plan, (a) marks a circular village 120 feet in diameter, with a 
raised border, representing the walls, and a 2^-foot depression, representing 
the plaza. Its walls were of stone and quite thick. It has the appearance of 
being a younger structure than any of the others of the site, except possibly 
the parallel walls. This, however, is merely conjecture. In some respects 
this^ circular rum resembles a giant kiva. Only excavation would determine 
its exact status. It seems, however, to be too large to have been a kiva. 
Moreover, its walls seem to be wide enough from the plaza sink to the outer 
rim to have been a series of rooms. 

(б) . This IS a circular rum very similar to (a). Its rock pile, representing 
the ancient walls, is highest at the north and northeast, though at no place is 
the mound so high as the circular mound of (a). 

(c) . This IS a similar circular village 20 to 30 feet above (b), at the summit 
of the sand dune. The elevated circular rock mound here is not so conspicuous 
as m (a) and (6), but the central depression is more pronounced than m those 
rums. 

In many respects, as previously mentioned, these circular depressions, with 
outer wall rims, resemble kivas; but if they were such they were of giant 
proportions compared with the usual size of kivas of the region. Moreover, as 
we will see later on, there are circular villages m the region where the circular 
structure was the only edifice erected. Furthermore, the abundance of pottery 
would seem to indicate that each was a village and not a kiva 

(d) and (e) These are i octangular structures, as is shown in the rectangu- 
lar foundations which still remain paitly m place The buildings were con- 
structed of rock Rum id) is about on a level with (a), but much below (b), 
and (c) IS much lower down on the sand dune than id). 

If this village site was all occupied at one time, between 400 and 700 people 
must have lived in it. If the circular buildings were kivas — as only excavation 
of course, can determine — they represent the gathering of a great population 
to this center. As stated, the evidence seems to show that each represents a 
circular village, or a circular segment of the whole village, if the whole area 
was inhabited at one time as a single village. It is the writer’s opinion that 
the whole site was not simultaneously occupied. 

No, 148 , This 18 a rum on a point of rock which projects into the valley a 
considerable distance southeast of rum No. 147. It is circular, 123 feet m 
diameter, and shows quite a plaza depression. The pottery is scanty about 
this site, which would indicate that the edifice was possibly a kiv^a. No 
other signs of a village shows within a quarter of a mile of it. 

No. 140 . This is a small ruin on a projecting point, represented for the 
most part by scattered pottery. 

No. 150. This is a -considerable mound on a point, about which much 
broken pottery is strewn. 

No. 161. This is the ruin of a small village on an isolated bit of rock^out 
m the valley. The rum was probably a watchtower. Some foreign rock was 
used in the construction. The pottery fragments about this site are scanty. 

No. 162. This is a ruin on a point projection about a mile southeast of 
No. 161. Considerable pottery marks the site. 

No. 16 %y%. About a mile north of the divide (Cedar ridge), about 1% miles 
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northeast of Summit lake on the north side of the road, is the remains of a 
small village, evidently having been constructed of adobe. The ruin is just 
east of the first point of bright red rock west of the road (probably McElmo 
rock). Broken pottery mostly marks the site. 

No. 153. This ruin is on a small point projection that projects into the 
valley from the west, about one-half mile southeast of rum No. 152. The west- 
line wall still shows in the foundation, 42 feet m length. From this wall to the 
eastern limit of the pottery is 130 feet. The plaza or kiva still shows as a 
depression. Much broken pottery still marks the site and extends far down 
the slope. 

No. 154‘ Out m the flat one-fourth of a mile from the west edge of the 
valley, one-half mile east of rum No. 153, is a double rum — a heap of stone— 
about which considerable pottery is strewn. The two mounds are in a north- 
and-south line with a space of twenty-five feet between them. Probably 
twenty people lived in each section of this village. 

No. 156. This is a small ruin just north of a Navajo cornfield, about a 
mile north of rum No. 156 (next described). The rum is nearly all washed 
away. Considerable pottery fragments show. Possibly the rum is on the 
upland and the pottery is wash material from it. 

No. 166. This rum is on a small stone ridge covered with sand, which pro-, 
jects into the valley on the west side of Long valley about a' mile north of 
where the wagon road enters the valley from the mesa to the westward. 
Much pottery and some building stone mark the site. Probably 100 people 
lived m this village. 

Rum No. 157 is on the mesa bench inland, and ruins Nos. 158 to 160, in- 
cluding No. 158%, are on the east margin of the mesa bench overlooking Long 
valley from the west. All five of them are south of the road. The last four 
were probably placed on the mesa rim to overlook and guard the valley. 

No. 157. This ruin is 400 yards south of the road on the bench one-fourth 
of a mile west of where the road descends into Long valley. It is on a low, 
flat-topped, circular knoll, 135 feet m diameter. About it pottery is being 
exposed. Prairie dogs are digging up the pottery. The flat top has a raised 
border now and then. The knoll is m the pinyon wood, where it is not 
disturbed by wash and wind. It is the writer’s opinion that a circular adobe 
ruin remains there in situ, so to speak; m fact, it has all the appearance of 
being a typical circular rum, which once possibly had peripheral compart- 
ments. 

About 500 yards west of this ruin quite a quantity of pottery covers the 
surface, but there are no signs of a village. The pottery probably rej^resents 
a grave. ^ 

No. 168. This ruin is on the east margin of the mesa, west of Long valley, 
as have seen. It is 130 paces south of where the Tuba-Kayenta wagon 
road desceqds into that valley. A kiva 35 feet in circumference seems to be 
represented by a circular depression. The structure had been of adobe. East 
of it, down the slope, there is much broken pottery, indicating that the 
village that surrounded it was quite large. The village had also been of adobe 
and probably contained 100 people* 

No. 168^. This is the remains of a village on the rim of the mesa about ^ 
half way between ruin No. 168 and the wagon road. It was probably as large 
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as that village. Much broken pottery is being exposed on the rim and shards 
cover the whole slope to the valley. 

No. 159. (See plan, plate 6.) This rum is along the same face of the mesa, 
overlooking Long valley, 186 paces to the southward from ruin No. 158. It 
differs from that pueblo in that it was made of stone. The circular founda- 
tions of a kiva 24 feet across still show. Twenty paces south of the kiva the 
stone foundations of a long room still show, 22 feet by 10 feet, running in a 
northwest-southeast direction. Abutting the southwest corner of this build- 
ing IS a part of a circular foundation of rock of what was probably a small 
kiva. The circle shown is 12 feet across; also parts of other walls show. The 
plaza depression is 2 Mj feet deep. Much pottery marks the site and covers the 
slope east of it all the way to the valley. 

No. 160. This IS a circular village ruin three-fourths of a mile southeast of 
rum No 159. It is 54 feet across. Some pottery marks the site and much 
fragmentary pottery covers the slope to the eastward In many respects it 
looks like a large kiva, and now shows a depresson of 3 feet in its center, 
though this can be accounted for by the raised rim due to fallen walls. Only 
excavation will determine whether it is the remains of a small circular village, 
around which temporary peripheral adobes were constructed, or a large kiva 
to a large village which has been washed away by the shifting of the mesa 
rim on which it was located. 

RUINS ON THE MESA FLAT TO THE WEST OF LONG VALLEY. 

Ruins Nos 161 to 174 are on the mesa west of Long valley. The nuns seen 
were just tho.se along the road. These were seen while Mr. John Schwarz and 
the writer were working the road from Calalmty's hogan to Marsh Pass. 
About one mile from where the road climbs onto the mesa from Long valley 
there is a shallow basin north of the road, known as Summit lake, now dry 
most of the year. About three miles west of this lake, one-fourth of a mile 
to the north of the road, there is a large pool-like lake which has water in it 
more of the year than Summit lake (it was not dry at all during the summer 
of 1920). Its holding water better is due to the fact that the former lake now 
has a wash leading out of it to the eastward, which cuts down its collecting 
capacity. Also, to the westward of the pool washes enter the valley, and, 
spreading out, lose their water. These were probablv dammed in the long 
ago, as villages were erected along them. The country is flat, with a knoll 
now and then. It is a mesa valley from three to ten miles wide. It is bor- 
dered on the east and southeast by the Cretaceous block of rock known as 
Black mesa, and to the north and northwest by the more gentle-sloping Navajo 
sandstone of the Shonto plateau. Leveled spots show that much of this flat 
mesa bench was farmed in the old times, and Navajos even now raise con- 
siderable com in the area. 

No. 161. This ruin is on a little knoll just south of the road, about east of 
Summit lake. Some rock was -used in the construction. Much pottery is 
strewn in fragments about the site. About one-fourth of a mile east of this 
ruin there is a small mound on the south side of the road around which there 
is considerable pottery. It probably represents a grave. 

No. 162. This is the remains of a large ruin on the top of a large sand 
ridge, due south of Summit lake. The village was of adobe and apparently 
27— Sci. Acad.— 1601 
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was circular. A sunken depression, which was probably the central plaza, now 
remains in oval shape, forty feet across. Excavation might show this de- 
pression to be a large kiva. A great quantity of broken pottery marks the site 
and extends down the southeast slope of the ridge, likely marking a grave- 
yard. Probably 300 people lived in this village. 

No. 163. This is a small rum on the north side of the road about one mile 
west of Summit lake. It had been made of adobe, all of which has been re- 
moved by time. Practically only broken pottery marks the site. Probably 
twenty people lived in this village. 

N>o. 164. What appears to be the remains of a single-roomed house or a 
grave was seen northwest of the road, about a mile east of the pool west of 
Summit lake. 

No. 166. One-fourth mile west of rum No. 164 a similar mound and a 
small quantity of pottery was seen on the same side of the road. 

No. 166. This rum is on a sand-dune bluff abutting the east face of a 
Navajo sandstone cliff one-eighth mile southeast of the above pool, north of 
the road, three miles west of Summit lake. It is the rum of a large village. 
It had been built of adobe, all of which has been removed by time. A great 
quantity of broken pottery is strewn over the site. Judging from the amount 
jof shards, 125 or more people must have lived m this village. The pottery 
was the Kayenta type of ware. 

No. 167. One hundred yards northeast of ruin No. 166 is a rum or a grave- 
yard — which, of course, excavation would determine. The pottery does not 
appear to be Kayenta ware in design. The design on one of the specimens has 
not been seen by the writer at any other rum. 

No. 168. This is a rum on a sand knoll north of the road, three and one- 
half miles southwest of the above lake and one-half mile southwest of the 
above pool. Much broken pottery is being exposed by the shifting sand. No 
rock or other debris remains, the village evidently having been of adobe. 
Its size could not be estimated. 

No. 169. On the west end of the same sand ridge, north of the road and 
north of a gulch, broken pottery shows for a considerable distance, 400 yards 
or more, and seems to represent two villages. The pottery of the western 
section is apparently cruder m make than that of the eastern division. The 
pottery of the eastern division is true Kayenta ware. Probably 100 people 
lived in each section represented by the pottery. The villages, or sections of 
the same village if they should prove to be parts of one village, were evidently 
constructed of adobe, all of which has been removed by air and water action. 

No. 170. This is a small ruin, marked by a small mound and considerable 
broken pottery. It is on the west side of the road, about two miles northeast 
of Thief rock. Some rock was used in its construction. Probably not more 
than twenty-five people ever lived in it at one time. 

No. 171. This is a ruin east of the road, about one and three-fourths miles 
east of Thief rock. Some stone was used in the construction. Scattering pot- 
tery is strewn about the site. , Probably not more than thirty people ever 
lived in this village. 

No. 17iS. One mile south of e^i of Thief rock, on the southeast side of 
the road, there is the mound of a rectangular village, forty-four paces in 



Archmology of the Tuba-Kayenta Region. 


419 


length by twenty paces in width. The village has been made wholly of adobe. 
Considerable broken pottery marks the site. Probably 100 people lived in 
this village. 

No. 173. This ruin is composed of a small mound of rock surrounded by 
fragments of broken pottery. It was of the circular village type. It is on the 
northwest side of the road, about one and one-fourth miles southeast of 
Thief rock. 

No. 174- Just about south of Thief rock, in the center of the valley, a 
small point of Navajo sandstone is exposed, and extending northward from 
this there is a sand ndge one-fourth of a mile in length. On the rock point 
there is a rum, represented mostly by broken pottery. Similar debris marks 
the east point of the sand ridge. Some stone also is strewn about each site. 
Seventy-five people probably lived in each of these villages. About half way 
between them there are indications of a graveyard having been there in the 
days of the villages. 

THE BLACK MESA CLIFF RUIN. 

No. 176. Until last year (1919) that cliff houses existed in the Black mesa 
district was scouted by all archaeologists visiting the region, because of the 
friable and unstable nature of the rocks composing the mesa; but this year 
(1920) dispelled that delusion. While looking for pasture for horses early in 
the spring, Ben Wetherill (of the cliff-house-finding Wetherill family) and 
Vetress Wade discovered a rum m this mesa, and m July following it was 
wholly excavated by the Arizona archaeological party under Professor Cum- 
mings. 

This cliff house is on the west side of a canyon in the Mesaverde formation, 
on the top of Black mesay. at the head of the trail that leads from the 
(Laguna) valley some eight miles south of east of Kayenta. It is high on a 
shelf under an overtowering arch. Also, some sixty feet above the main 
village there are some balcony (gallery) rooms situated on a narrow shelf. 

The original village covered a space about 100 feet m length by 30 feet in 
width at the very widest. It was characterized by having rather large rooms — 
larger, as a rule, than the average cliff-house village seen by the writer. A 
block now containing two rooms with doors are still entirely intact. This 
block of rooms is built against the back wall and has square outer comers. 
Near it to the northward are three or four rooms nearly intact. A south room 
has a rectangular front. Against the southeast corner of this abuts a round, 
tower-like room of probably three feet in diameter, with a little three- 
cornered space between them, which has also been walled up and used as a 
room. Farther on te the northward are several more rooms about complete 
in wall structure, one being almost circular in outline ; also, both at the north 
and south termini are partial foundation walls of rooms. Partial foundations 
of other rooms also show in the main room line along the wall. Fireplaces are 
also in evidence in most of the rooms. 

In addition to the tier of rooms, along the front space to the vary margin 
of the bench edge are two kivas in foundation with back walls three feet in 
height still standing. One of these shows the ventilator, both show the raised 
bench space along the walls for visitors^ seats, and both show the characteristic 
floor plan, sipapu hole, etc., and one shows a loom loop space in the floor. 
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OTHER RUINS. 

No, t76. This is a ruin on and about a white Dakota sandstone promontory 
on the south side of a flat about two miles northeast of Chilchinbito. An ex- 
tensive cave also shows on the northeast face of the cliff. The ruin on top of 
the promontory and m the cave to the northward has been nearly all blown 
away or disintegrated. Some scattered rock and fragmentary pottery remain. 
East of the promontory an extensive village has been covered over with dune 
sand, so that only piles of rock debris show now and then. The cave should 
be excavated. Probably 130 people lived on this site. Their farm lands were 
those of the valley adjacent, and water supply was evidently furnished by 
damming the wash which now flows along the north base of the promontory. 
Another wash a half a mile distant to the north has permanent water the 
year round. Possibly water from this wash was also used. • 

No, 177. What appears to be the remains of a village is being exposed m a 
sand-dune area east of a low rock point about one-half a mile east of ruin 
No. 176. Its size could not be conjectured. 

No, 178, In the flat about a mile northeast of rum No. 177 is the remains 
of quite a village that was evidently erected of stone that was taken out of 
the adjacent wash. Piles of rock and scanty bits of pottery mark the site. A 
peculiar thing about this village site is that some Navajo has laid out a con- 
jectured city in lines of rock over the site, giving pretended foundations of 
variously shaped rooms. 

No, 179, This rum is across the wash from the last rum on what might be 
termed the first bench-slope of the adjacent mesa Much broken pottery is 
being exposed here by the shifting sand. No idea could be had as to the size 
of the village. 

No, 180. The fragmentary remains of a small rum shows on the north bank 
of Laguna creek about due north of Church Rock. A few rock and much 
broken pottery now mark the site. 

No. 181. On the south side of the creek, about one-half mile west of rum 
180, there is considerable scattered pottery, likely the debris of a small village. 

SEGI-OT-SOSIE RUINS, SNAKE HOUSE AND ADJACENT RUINS. 

SEGI-OT-SOSm SECTION. 

Segi-ot-Sosie (slim, narrow) canyon and wash run northward through the 
northwest part of Tyende mesa some ten miles northwest of Kayenta. On 
reaching the flats north of the mesa, the wash continues on northward to the 
San Juan. The canyon is narrow, often only a few hundred yards wide with 
walls 500 to 700 feet in height. After extending southward fromxthe canyon 
mouth for morel than a mile and a half the canyon forks, one branch (West 
canyon) taking a northwesterly course, the other continuing on in a south- 
erly direction. The South canyon has side pockets in it, one large one ex- 
tending eastward about one-half mile above where West canyon leaves the 
main cannon. The writer will call this canyon East canyon. West canyon 
also forks after extending a half a mile or so, each fork becoming very narrow, 
though to where it forks it is itself as wide as the mam canyon below the 
forks. 
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In these canyons there is an abundance of clear water running on a level 
with the canyon floor, also big trees and grass. Just above the forks of the 
main stream in South canyon there are numerous bubbling springs and a fine 
J^avajo peach orchard, in which alfalfa is growing. At the mouth of the main 
canyon a Navajo is irrigating three acres of alfalfa, when there is water enough 
to irrigate a section of land. Moreover, in the long ago 1,000 people lived in 
this canyon and had a good living, where now within its high walls and in the 
tributary country thirty-five Nava] os starve. 

Along the walls of this canyon there are caves, overhanging cliffs and 
pockets. All of these have at times been house sites for the abode of aborig- 
inal man of the cliff-dwelling, village type. Villages were also erected in the 
open now and then. Those examined by the writer are given below. Others 
could not be visited for lack of tune. 

No. 182. (See plan, plate 3.) This is a ruin along the east wall of West 
canyon. The rum is a cliff house which was once quite large. Two rooms are 
still practically intact and many walls are practically entire Others can be 
traced. Probably 100 or more people lived in this village. Rock and adobe 
were both used m the construction of the houses This rum has been examined 
by Dean Cummings, and last July (1920) Piofessor Guernsey did excavation 
work m this rum, securing, among other things, a string of shell beads forty- 
two feet m length So far as the writer knows, there is no published work on 
this ruin. 

No 183. This IS a large rum under a cliff up the same small canyon north- 
west of rum No 182. It was examined by Dean Cummings and party m 1917 
and much valuable material taken from it 

No 184. This IS the remains of a rum m the valley m the open, in the same 
little canyon, one-eighth of a mile southeast of rum No. 183. Only broken 
pottery now marks the site. 

No. 185. This IS a rum m the pocket of East canyon. It w’as seen by the 
writer only at a distance. The writer has been advised that Mr, Guernsey 
found much valuable material in this pocket last July. 

THR SNAKE-HOUSE SERIES OF RUINS. 

About two miles west of Segi-ot-Sosie canyon a parallel canyon runs north- 
ward between Tyendo mesa and Skelton mesa. Also, after coming out in the 
flat beyond the former mesa, the wash from this canyon skirts the latter mesa 
for several miles till it joins Segi-ot-Sosie wash, the combined wash finally 
reaching the San Juan, as we have seen In this area the east front of Skele- 
ton mesa is pitched eastward at a high angle, as a part of the broken Comb 
ridge system, showing quite a rugged character. A long line of sandstone 
cliffs and points sloping eastward, jagged and toothed, with intervening 
valleys, canyons and rincoiis, are the outstanding, coaspicuous features. In 
the pockets and side canyons and m the protected places m the open there 
are rums of villages and storage bins. Some of these have been seen and 
partially examined; others have not. Below are those known to the writer. 

No. 186. (Snake House; see plan, plate 5.) This rum is about five miles 
southwest of Oljeto and jibout three miles northwest of the mouth of Segi-ot- 
Sosie canyon. It is a large village in an isolated, jagged valley along the 
southeast front of a small detached mesa and in two extensive caves in the 
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same, one at each end of the outer ruin. The east cave is about 100 feet 
deep back into the cliif, and probably 25 feet wide. It seems to have been 
a large council hall. It is smoked irom end to end and has much pottery 
debris on its* floors. No signs of rooms now remain. The cave at the west 
side (end) is 40 feet wide at the entrance, runs back 40 feet, and has two sets 
of additional rooms running back from it into the cliff. The north room is 
walled in now, and^ was used as a bin. Part of the wall that inclosed the 
south room also shows. Parts of walls also show in the main cave room. In 


PLATE V. 


pia.r\ of SKa/Cfi House, 



addition it is inclosed (shut in) by an outer wall. Along the wall between 
the two caves are the remains of an open village that was probably 25 feet 
wide. Many rooms are still intact, with roofs still on them. Some are flat- 
roofed; some are built in half-beehive style against the wall. All are small 
and ail have very small doors. Above the west end of the outer village is a 
large drawing of a huge snake 40 feet in length in zigzag, with 21 joints. Its 
head is two-thirds as big as a plate and in that shape. The whole drawing is 
white. Several other snakes are also drawn on the walls. The snake clan of 
a tribe evidently lived here, probably a snake' clan of the Hopis. The ruin 
receive its name from the snake drawings over it. 



Archaeology of the Tuha-Kayenta Region. 423 

PLATE VI. 



The Cummings party examined this ruin some years ago, and Professor 
Cummings figures a picture of this ruin in his report and also makes mention 
of the ruin.8 

Probably 100 people lived in this village. 

No, 187. This is a cave ruin in an isolated rock ledge about a mile south 
of Snake House. It Was not seen by the writer, and so far has been seen 
only by Missionary Leigh Segar, of the white race. An Indian has found 
some nice pottery in this ruin, among which was a large corrugated storage 
jar filled with pumpkin seeds. Not knowing the value of these seeds, the 
Indian let the mice eat them. The Indian gave the missionary the jars 
he found, and they are now in the state collection at the university at Tucson. 

No, 1^8, (See plan, plate 4.) A cliff-arch ruin two miles south of Snake 
House, under a south-facing arch of the east face of Skelton mesa, was once 
a considerable village. It has been excavated by Navajos. Last spring (1^) 
an Indian dug up a large corrugated jar from it, which he much broke in re- 


8. Cummings, 191^. 
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moving it. The jar had yucca harness about it, and also had a flat rock 
placed over its top when found. A much larger decorated jar was broken 
in getting it out. Pumpkin seeds, pumpkin vines, sandals and various other 
things were dug up and left by the Navajos. The writer picked up all that 
was left when he visited the rum, August 29 of the same year, and they are 
now in his collection These include sandals, prayer sticks, rambow-hoop 
prayer sticks, and feathers, besides the pumpkin vines. 

MONUMENT VALLEY AND ITS RUINS. 

This region lies between El Capitan and The Monument. The washes all 
head in the El Capitan plateau, and after running a northern course of a few 
miles they all come out on the Monument flats, either singly or as combined 
washes, where they join in a master wash in a sand-dune-swept desert area 
There are no permanent springs in the region, but pockets in the rocks usually 
hold water the year round, with the exception of exceptionally dry years. The 
semidesert vegetation is composed of cedar and pinyon scrub oak; and box 
elder heads some of the canyons and also grows in a few favorable spots. 
Narrow-leafed yucca, greasewood, sage and cactus are the small plants mo.st 
seen. Navajos with their -sheep and dirt (hogan) houhes are seen now and 
then, while at intervals a corn patch is seen in some favored spot. 

In this region there are no large rums. Many of the cliff-house mclosures 
w('re bins and not dwelling places About these there arc usually but scanty 
or no pottery fragments and little or no rubbish. Moreover, these rooms are 
risually not smoked ; neither do they show any other signs of havipg been used 
a.' dwellings. Other rums seem to have been hunting or summer lodges. Sev- 
eral others, thSugh small, seem to have been permanently inhabited. 

The smallness of the rums that show any signs of having been used as 
dwellings at all, and the fewness of them m this extensive area, would seem to 
indicate that the region then would not support a larger population than now, 
piovidcd the people had only the same wants. This again verifies the claim 
that the climate m the region of this valley was the same m the days of the 
villages as it is now, and that it was the same in the whole Kayenta region 
then as at the present time. 

This region was visited by Kidder and Guernsey m 1914 and several ruins 
were examined. These were also visited by the writer, and m the report they 
will be given only a short description, or merely mentioned, the readers being 
referred to the report of the above authors for a complete account of their 
findings ^ 

No. 189-. Soon after entering the canyon on the direct road northward from 
El Capitan, five miles north of that volcanic monolith, there are ruins on a 
cliff bench along the southeast wall of the canyon. One large room has been 
closed in. It had been almost ovaj in shape. The wall showed the door in 
the center; it had been snfiall. The upper east half of the wall has fallen. On 
the same ledge to the southwestward were two other small, old-fashioned bee- 
hive-shaped ruins (cut in half) set against the wall. Their walls were intact. 
Near them to the southwestward, above the same ledge under the same over- 
hanging cliff,, holes had been wholly or in part chiseled in the rock and walls 


4. Loo. cH«, pp. lS-45. 
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placed across them. One of these small rooms was placed above another of 
like dimensions. These were probably storage rooms. Probably there are 
more ruins in the vicinity, but time would not permit looking for them. 

No. 190, On the opposite side of the canyon, about a mile north of ruin 
No. 189, are several cave holes in the sandstone wall of the canyon. All no 
doubt were used as caches or dwellings in the old times, but now the walls and 
debris in many instances have been removed by time. Others still have the 
front walls more or less intact. One of these is rum No. 190, here given. It is 
sixteen feet long by three and one-half feet high at the mouth, and tapers back. 

mouth is five feet wide by four and three-fourths feet high, rounding slightly 
at the top. The door is eighteen by twenty-four and one-half inches. A rear 
cross wall shows ten feet from the mouth Much guano covers the floor. Near 



Two granary rooms in Monument \alley canyon Rum No 191 

it, on the same level, is part of a wall to a similar cave room. These rums are 
figured on plate 2 of Kidder and Guernsey’s report and are designated as 
granaries, which they undoubtedly were. 

No. 191. This IS a similar cave rum, 105 yards north of rum No. 190, 40 feet 
higher up on the ledge. 

No. 19lVz. This is a double ruin on the west side of the canyon, near its 
mouth. This double- ruin is figured at the bottom of plate 2 of Kidder and 
Guernsey’s report. It evidently was a granary. See photo herewith by the 
writer. 

No. 192. (Ruin No. 1 of Kidder and Guernsey.) Out in the flat northwest 
of the mouth of the canyon there is an isolated hummock mesa of sandrock. 
On the southeast side of the hummock, in a recess about 20 feet up, there is a 
cliff house. For a complete description of this ruin see Kidder and Guernsey’s 
report, pages 16 to 19, to which the reader is referred. A mound ruin of a 
village also shows near this cliff cave. 
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No, 19S, This min is about a mile west of the last ruin in another (Sayod- 
neechee) canyon. It lies in a cave seventy feet across the mouth. To the 
writer, who was alone, the place was inaccessible, as to enter the cave one 
must climb over a fifty-foot sloping rock and then climb straiglit up twenty or 
more’ feet. This ruin is ruin No. 2 of Kidder and Guernsey’s report (pp. 19- 
24), to which the reader is referred. 

No, 194, This is a mound one-half mile below mm No. 193 in an eastern 
side canyon. It is irregularly circular, one hundred and three feet in diameter 
s^ud four feet high at the center. It is probably the ruin of a circular village 
of adobe or wickerwork constmction. For a further account of this village 
and the cliff house near it, next described, see Kidder and Guernsey’s report 
(pp. 24-27). 

No, 196. Near the above mound is a much-smoked one-roomed house in a 
little cave. It had evidently been used as a dwelling. 

No'. 196. (A watchtower.) Opposite ruin No. 193 there are three buttes. 
The southernmost of the three has what appears to be the remains of an an- 
cient watchtower. For a further description of it, see Kidder and Guernsey’s 
report (pp. 26-27). 

No. W. Nearly opposite min No. 193, on the same side of the canyon as 
the ^‘watchtower,” there is a burial cave. It was hurriedly visited. In this 
cave four burial cists show excavation, in which Kidder and Guernsey ex- 
hun^ed thirty-two skeletons. For a description of this cave and its cists the 
reader is referred to the report above mentioned (pp. 27-32). 

No, 198. About a mile a little south of east from ruin No. 192, m an east- 
entering side canyon, is a ruin in an enormous cave some 70 feet above the 
valley, with the canyon walls rising absolutely sheer to a height of 200 feet 
above it. It is inaccessible for a lone man, as 30 feet of the approach is per- 
pendicular. This min is min No. 3, or Fire Stick House, of Kidder and 
Guernsey, to whose work the reader is referred (pp. 32-36). In their report 
they state: “We found it to consist of a single line of ten living roOms with 
a continuous front wall, but flush with the edge of the cliff. The back part 
of the cave slants up too steeply to have been available for buildings. There 
is no kiva, nor could we find any trace of one in the valley below.” 

No, 199. This is min No. 4, or Pictograph Cave, of Kidder and Guernsey. 
The most interesting feature of this cave is its pictographs, hand prints, 
human figures with peculiar headdresses, etc. The min consists of a little 
group of rooms built against the cliff about 587 yards below min No. 198. 
They are partly sheltered from storms by a great shoulder rock and partly 
overhung by a 2(X)-foot precipice. The buildings were in a very poor state 
of preservation. For a more detailed account of this ruin see the above^ 
mentioned report (pp. 36-40). 

. No* $00, This is a cliff cave on the east side of the mouth of the (Monu- 
ment) canyon, 400 yards west of a water hole on the north side of an east- 
leading side canyon. The cave is 40 feet across the face, 12 feet deep and 20 
feet high. It was once used as a cliff-house site. The debris is now wholly 
gcHie, as it has been swept for ages by the southwest wind. 

i(o, 0)1, Thie ie a rainbow-arch cave around a comer point of rock on the 
north side of another east-leading side canyon, about one-eighth of a mile 
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southeast of ruin No, 200. It has 100 feet front, facing the south. It is 100 
feet high to the top of the arch from the valley. The arch is 40 feet above 
the base of the cave. The bridge part is 12 feet wide. A cliff house has been 
built under each approach, but the east one is now wholly gone. Under the 
west abutment there are two rooms. One is wholly intact; the other has only 
the foundation left. Each was built in the old-style, semibeehive shape 
against the wall, like a half cone set against the wall. The north room, 
which is only m foundation, is filled with bat and rat guano. It was about 
10 feet across. The south room is about 16 feet across the semibase line, 7 
feet deep and GMj feet high. ‘ The door was on the north face. It is about 18 
by 24 inches. The sill above the door was of wood and is still in place. The 
walls were of rock and adobe plaster. The mortar was well laid and is quite 
hard. The village was certainly in an ideal place. 



Snake House, near Oljeto, Utah. 

No, 202. A similar natural-bridge cliff cave to ruin No. 201 is situated 
around a point of rock on the same side canyon, about 120 feet east of that 
ruin, but is considerable larger. The debris is now wholly removed, but the 
space beneath the bridge once evidently contained rooms. 

One hundred twenty feet above this space bridge-cliff cave, a little to 
the rear, is a long arched-over, inaccessible cave. From the nearest point to it 
that could be reached no debris or rooms could be seen in it. Its axis lays 
east and west and it is open to the south. 

No, 20S. Debris on the north side of the same canyon, 300 yards northeast 
of ruin No. 202, now shows, but the size of the original village cannot now be 
determined. 

No, 204 . This is a village in the open, across the canyon south from ruin 
No. 201. It resembles the open ruin near ruins Nos. 192 and 194, except that 
some stone shows in the foundation as well as room walls. Part of the founds* 
tion walls of three rooms show; also some pottery fragments are scattered 
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about the site. Parts of a cist two feet square, surrounded by rocks on edge, 
also still show. The village was of the circular type and was evidently very 
small.^ 

CONCLUSION. 

In this region there are many circular villages with peripheral compart- 
ments, also some D-shaped villages with the straight line on the south side. 
These are very similar to the circular and D-shaped rums described by Doctor 
Fewkes.^ “Great houses” do not exist in the region m standing position, 
unless Long House (ruin A) is one; but there are indications in foundations 
that such houses did exist. Moreover, had th6 rock of which many of the 
villages and buildings were made been as durable as the much harder rock of 
which the prehistoric villages, castles and towers of southwestern Colorado 
were constructed, the region undoubtedly would be studded with village 



Kum 102, m Kaykohte canyon 


masses, great towers, etc., to-day, the same as that region. From descriptions 
the writer has seen he would judge that the Colorado rums were built of 
limestone or very hard sandstone; the Tuba-Kayenta ruins were erected of 
friable, crumbly, soft sandstone, mostly of the Navajo formation of rock, 
when not made wholly of adobe or of latticework and plaster. The only ex- 
ception the writer has seen is that of Donahotso Keetseel (ruin No. 133) of 
this report. It was constructed of very hard limestone, and to-day it ma^es 
a considerable pile, with some rooms still intact, though the village is ex- 
posed in the open. This also brings up another point: Were most of the 
villages which are now reduced to a few inches of debris in depth, including 
fragmentary pottery, made of soft sandstone, and has the time since they 
were evacuated been so great that the building blocks have entirely disinte- 

0. At times village sites mentioned in this report might have been segments of a scat- 
tered village, like the scattered segments of the Jemes village of the present day, but as 
there i» no evidence at this late date that they positively were, each mound, etc., has been 
considered as a unit in itself, unless otherwise stated* 

S. Loc. cH., pp. Sl-80. 
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grated and been removed by wind and water? It would seem that such is the 
case, but a great deal more study will have to be given to the ruins of the 
region before such a conclusion can be verified. 

As a concluding sentence, the writer wishes to add that either an immense 
people lived here at one time or a small population a great number of years. 
The data seems to point to the latter conclusion. 


Some Notes on the Lummi-Nooksack Indians, Washington. 

Albert B Rfalan 

In 1904 I was placed m charge of the Lumnii reservation m the state of 
Washington. Below aic some of the observations I made while in charge of 
that reservation and its Indians. 

The Lummi Indians occupy the Lumini peninsula, facing Georgian bay 
and Hale’s pass, about twenty miles south of the British Columbia line, just 
across Bellingham bay from the city of Bellingham, Wash The Lummis are 
now mostly half-breeds. They number about 375. The full-bloods are nearly 
all old people. These are much diseased. Practically all of them have the 
sore-eye disease called trachoma (?), and many of them have it in such a 
virulent stage that they have become blind. These Indians are fishing In- 
dians, but also farm on their alldtments. Their principal fishing season is 
August and September. The fish caught are salmon and halibut. These they 
dry for themselves or sell to the canneries They now dry their fish in a fish 
house, but in the old times they would cut the fish into strips or halves and 
place same on a puncheon slab and prop this up before the fire. In the old 
times they made flour from fern roots. They also made salmon egg cheese. 
They put salmon eggs in a hair-seal pouch, and this they hung up in their 
smokehouse to dry and be smoked by the smokehouse fires till cured to the 
Indians’ taste. A white man probably would not have relished it. 

The tribe as known to-day is made up of the Lummi, Snohomish, Nook- 
sack and British Columbia Indians. They belong to the Salishan linguistic 
stock and now all speak the Lummi branch of that language The Chinook 
jargon is also used extensively. The young people all speak English well. 

Besides being fishermen, each Indian has an allotment on the reservation. 
On these they are now doing quite extensive farming, which is well done, and 
in 1904 their houses were often better than those of their white neighbors, 
though sometimes not kept quite so neat and clean. In fact, they have ad- 
vanced nearly to our standard, many even taking dailv papers. 

In the old times these Indians practiced all the ceremonies known to their 
linguistic group. They waged war for the sole purpose of capturing slaves. 
Moreover, they had grades or castes, in a sense, among them. There were 
chieftain stock, common people, and slaves. Furthermore, the results of the 
hunting and fishing trips were portioned out among the participants by the 
leading chief according to the standing of each person. For instance, the 
chief always got the choice part of the whale. This consisted of the saddle 
and other special parts. The base people received the red meat, but little 6r no 
blubber. These people flattened their babies’ foreheads so that a modern hat 
fits them better crosswise than the way a white man would wear it. They had 
puberty customs and mortuary dances, and had many dance lodges and secret 
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orders. They believed in the supreme human power of the medicine man, and 
slashed themselves with knives and thrust their arms through with elk bdnes 
and arrows and drank their own blood in their frenzied medicine dances and 
medicine ceremonies. They had give-away (potlatch) feasts, at which the 
man who gave the most things away and gave away all he had was the rich 
9 ian, the “big” man of the tribe. They also wore token effigies suspended 
from their neck beads, and carved or painted their special visions or dreams 
(called in Chinook, tomanawis) in conspicuous places in their “plank” housee, 
usually on totem poles, as a mark of good luck or a guide in their lives. 



These people also had large give-away feast (potlatch) halls, large enough 
to accommodate from 500 to 700 people. These haUs were also dance-feast 
halls and lodge ceremony rooms. Once when at the “portage” on their reser- 
vation I visited the ruins of one of these halls. A row of column posts marked 
the site. The posts were about two feet in diameter. Nothing else of the 
great hall was left but a ridge of earth that marked the outer boundaries of 
the building when intact. On examining the columns I found that each post 
had a carving on it facing the inside of the hall, and that the carvings were 
similar. I give herewith a reproduction of these drawings. I also inquired 
among the Indians for an explanation of this totem tomanawis, and the fol- 
lowing was given me by William McClusky, the Indian judge of the reser- 
vation : 

“Chief Cha-we-tsot once owned the potlatch house at the portage. The 
drawings <m the totem posts there are his tomanawis. The sun, carrying a 
parcel. of valuable in each hand, came to him in a dream and said: *Your 
storehouses (trunks) will always be full. You will therefore give two more 
feasts than the average chief. Custom had established the rule that the 
ordinary chief should give three feasts in a lifetime; that is, feasts of the 
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potlatch type. So Chief Cha-we-tsot built the potlatch house and carved his 
tomanawia on its totem posts. He then gave five feasts, two more than the 
average, as the sun in the vision had commanded him.’^ 

Further notes obtained on these Indians are as follows: 

SOCIOLOGY. 

The ^^caste" system has been mentioned. These people were divided into 
thfe usual threefold divisions of chieftain stock, notables, and base people 
(the latter often being the descendants of slaves), as is usually found among 
the coast Indians. The office of the chief was hereditary, though the people 
held the power to depose an undesirable, undeserving chief and elect another 
in his place. The chief was also a sort of father and high priest to his tribe. 
Now that the Lumrai are Catholics, this person leads the services in the 
church on Sundays when the regular priest cannot be present. At these 
times the Indians pass around m the church from left to right, while they 
sing and pray a few minutes in Indian before each of the passion pictures, 
the altar, and the images of Christ and the Virgin Mary. Then they quietly 
leave the church, usually to partake of a picnic dinner. A deposed chief 
would usually be superseded by a relative, so that the chieftaincy generally 
remained in the caste or family of the chief. Neglect of the material welfare 
of the tribe was thought the greatest offense that any chief could commit. 
A vote of the chief men and elders of the tnbt would vote a chief out for 
cause and appoint his successor. 

The tribe originally had several secret societies, each of which had its own 
peculiar dance. They also had fish-season dances and a feast dance of the 
first fruits. 

Some of the Indians had more than one wife, the number being governed, 
in part at least, by his ability to support them. 

The chieftain stock of this tribe also had slaves. These were captives 
taken in warfare or in raids on distant settlements. 

HOUSES AND HOUSEHOLD ARTICLES. 

I was told that the houses of the Lummi in the old times were the long 
ceremonial slab houses built in rectangular order like their fish houses at Fish 
Point are now built, except that the fish houses are made of modern material. 
The communal houses were semiflat roofed, the roofing being of puncheon 
planks and sloping one way. In the old times the Indians lived in these 
communal houses for protection. 

The Lummi made blankets from spht roots of young cedar and from young 
spruce roots. They also made ropes from twisted sinew and from twisted 
spruce roots. They had wooden spoons, ladles, platters and dishes, all usually 
of large siaie. I also saw several horn spoons. I helped collect curios for the 
Commercial Club at Everett, Wash., used in the exhibit at Portland, Ore., for 
the Lewis and Clark exposition. Among the curios collected was a large cedar 
trough eight or ten feet long and three feet wide. This was used in the prep- 
aration of soups and stews, usually at feast times. The eatables were pre- 
pared for cooking and placed in the trough, and then heated ston^ were 
thrown into it to effect the cooking process. Mfats were then placed over the 
trough to keep the steam in and to hurry the cooking. Other curios were a 
very large wooden ladle and a maple-wood dish three feet long by one and 
one-half feet wide. 
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DRESS. 

In the old times the dress of the men consisted of shirt and blanket made 
of buckskin or pounded inner bark shreds of the cedar tree. A deerskin or 
bearskin overblanket was also worn when fishing in wet weather. Robes 
were made of woven dog’s hair and from prepared bark or flags. Blankets 
were woven from the down of buds or strips of rabbit skin, the warp being 
made of strijis of shredded cedar bark A conical hat woven from spruce 
roots was also worn. This hat was woven so compactly as to exclude the 
water. The dress of the women m the old times was a siibblanket and a 
cincture of fringed bark reaching from the waist to the knees. The Liimmi 
belle wore ear pendants and a robehke shawl of woven work and ocean shells 
and painted her face and the parting of her hair with whale oil and mineral 
paint. Some of the Indians wore moccasins. Turbanhke cedar headwear was 
occasionally worn. 

THE MEDICINE FRATERNITY. 

The medicine man was a powerful personage, (‘specially the witch doctor 
{tomanaitns man, to use the Chinook jargon) I'hey had three kinds of doc- 
tors, but the witch kind is the only one I learned much about. The witch 
type consists of men and women, and these were often the leading ijersons in 
the secret societies. They would '‘cure or kill'’ people with their witch power, 
as they wished. Hence their good will was sought lest they should do injury 
with their tomanaans. These were the doctors called when a person was 
“spirit sick.” Most sickness among the coast Indians is believed to be caused 
by one's spirit temporarily leaving the body, and should it not be brought 
back the person will die The shanianistic medicine man had the power to 
restore this lost soul, provided he could oveitake it in spiiit before it crossed 
a certain river in the land of the dead. Sickness might also be caused by a 
magic spell or by the bad witch power of some medicine man. This also the 
good medicine man could relieve m the same manner as ordinary sickness. 

One of the old men told me about his journey into the land of the dead 
after a fleeing soul. He said he went into a trance state, and in spirit followed 
the soul on its journey to the “land after breath is left the body.’’ “The 
spirit of a person,” he said, “looked just like a person, only very small.” The 
spirit he was after was in the pos,sesbion of the bad spirit of a very bad 
medicine man. The aged sire continued 

“This spirit was running with the sick one s spirit The road we were on 
was crooked and stony. As we ran 1 noticed tljat the trees along the wayside 
were mere bushes. The salmonberry bushes {Rubiis spectabilis) were only 
about six inches high and the berries were so small I could hardly see them. 
The salal (Gaultheria) , thimbleberry (Rubus odoratus) and the crowberries 
were also very small. The strawberries were very tiny things and the ferns 
of the prairie were only two fingers high. People were gathering the berries 
and fern roots. You know, people make bread from fern roots. The people I 
saw gathering the berries wete not a finger-length high, and their talking was 
like the noise of a grasshopper or cricket. As I followed the fleeing soul 
farther I came to a little stream. Thefe the people were fishing. They had 
the stockade fish trap in operation. They were catching it full of what they 
called fish; but I examined the so-called fish and found them to be knots of 
wood, I also passed by the ocean beach m that land of the dead, and as I 
came to it I heard the people shouting. 'A whale I a whale! a whale has been 
killed and is being towed ashore!’ Being an old whale hunter myself, I paused 
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a moment to see their whale ; and lo ! their so-called whale was a large fir log, 
but the people were cutting it up and cairymg off the pieces. But on I ran. 
I came to the fatal river before me. I tried to sieze the soul of my patient; 
but the evil tomanawis witch leaped with it across the turbulent waters and 
a piteous groan told me I was too late. When I came out of the trance the 
patient was dead. 

“At another time I passed over the river of the dead, and there I saw the 
reverse of what was on the first side of the river. The people were all large, 
strong and happy. The trees were all large and the berries were all larger 
than I have ever seen here. All the bushes were heavily loaded with fruit. 
There was also plenty of game and fern-root bread, and there were feasts 
and dances every day in that happy land. At this time I overtook a fleeing 
soul and brought it back, and by a pouring, stroking process I put it back in 
its body form again and the person is still living. 

“At the times we are going after fleeing souls to restore them to sick 
persons, we go apart by ourselves, crouch down and cover ourselves with a 
mat and permit ourselves to go into the trance state Our souls will then 
leave our bodies and go in search of those of the sick ones.” 

The medicine men were doers of tricks and mysterious performances. 
Some could handle fire, dance upon hot stones and place hot coals in their 
mouths, apparently without being burned. Some of them could also drink 
five gallons of whale oil at one time, or otherwise mysteriously dispose of it. 
Tricks and slight-of-hand performances as well as hypnotism were used to 
keep the people under their power. 

Hypnotic contests between medicine men were ordinary scenes at the 
secret lodge dances. One medicine man would challenge another to exhibit 
his “medicine” jiowers; and the one who would outdo—that is, hypnotize — 
the other would receive the applause of the spectators, and henceforth the 
medical practice of that community or village would be his. When the white 
doctors came m contact with the Indians the medicine men would also chal- 
lenge them to exhibit their powers.^ 


1 I once met an old doctor who had dwtor d the Lumim m the early days He said 
that once whtn he was calk'd to an Indian house to wait on a sick Indian he noticed that 
the house was full of Indians, and among them was the leading shaman of the tribe. No 
sooner had he entered the house than the ohl medicine man aiose and accosted him "Could 
the white medicine man give an example of his power ^ ’ He then began a tirade of abuse 
against the physician and announced that the proof of the soup was in the eating, and that 
they must fight in doctor tomanawis style to see ^Vhich doctor had the patient 

“I saw at once," said the white plusician," that I was in for big trouble unless I used 
strategy. But I had one big advantage I kn w the Indian’s tomanawis methods, but he 
did not know how the white man philosophized At once I gathered all the Indians around 
me and made a speech agreeing that the Indian doctor and I should each use his tomanawt* 
on the other and the one who possessed the greater power should doctor the sick man and 
should not be molested by the other 

"The Indians understood the proposition and seemed pleased and grunted their satis- 
faction, with the exception of the Indian doctor I sav at once that he was scared; he was 
afraid my tomanawis would kill him To reassure the medicine man, who was a big, strap- 
ping Indian, I offered to let him use his tomanawis fiist With the Indians gathered around 
us in a big circle, I wrapped my coat and overcimt closely around me, and, muffling my 
Iiead, lay down and told the medicine man to go ahead He at once proceeded, going 
through incantations and hokus-pokus lingo over me After I had lam there a long while I 
sat up and told the Indians that the tomanawis of evil with which the Indian had tried to 
kill me had never bothered me in the least. 

"I then demanded that the Indian take my tomanawis. The fellow was well-nigh scared 
to death, but I insisted, and the Indians were w'lth me I fixed up the worst dose you ever 
heard of, making about a spoonful of an emetic, a physic and an anodyne. He backed off 
and tried to avoid taking the dose, but I made him take it Foi hours he was the sickest 
man I ever heard of. The Indians expected him to die, but 1 told them that my tomanawis 
would make him very sick, but that he would be well by the next sunrise. Then I doctored 
the sick man who had sent for me. 

"The next day the medicine man recovered according to my prediction, and in a few 
days the patient also convalesced. The medicine man had found a tomanawis stronger than 
his own; and his reputation w’as thenceforth ruined among the Indians." 


28— Sci. Acad.— 1601 
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BIRTH CEREMONIES. 

In delivering children the Indian women lequire but little assistance, and 
they are seldom confined to their houses more than a couple of hours, or 
possibly a day, after delivery The birth of twins m the old times was sup- 
posed to have some evil jjortent, and often the children were put out of the 
way .2 

In the old times it was the desire of the parents to have their newborn get 
the blessings of the “powers.” It was therefore the desire that the chief 
medicine people of the mother’s totem brotherhood be present at the time 
of the birth or soon afterwards to perform and dance over the child and pray 
over it, to secure for it the protection of all the good spirits. A person thus 
performed over was made a person of social rank among the notabilities of 
the tribe. The ceremonies closed w'lth an elaborate feast, and is still held as 
a birth ceremony among these peoples. This feast was held as soon as the 
mother was w^ell enough to help prepare it and to attend the ceremonies 
At this feast-dance the child's ears were pierced an^l ]iads and bands were 
placed on its forehead to give it the flathead shape The ears were pierced 
by means of pointed pieces of pitch pine, the pu'rcing pieces were left m 
the hole to pi event it from closing This feast was closed by a give-away 
service {potlatch), at which the jiarents often gave away all the jiroperty they 
possessed as “pay” for the people attending and taking part in the ceremonies. 

It might be added here that as the child giew up he was admitted into each 
of the different ordeis (secret societies) of the tribe in an elaborate feast 
ceremony as fast as his parents could accumulate wealth to furnish the 
potlatch. 

PUBERTY CUSTOMS. 

While I was in charge of the Lummi reseivation one of the school girls did 
not come to school I asked the police to get her. He then told me the girl 
had had her first menses and was looking for her “guiding” spirit, and that 
she would be back in school in a few days. He then related to me some of 
the things about their puberty customs and ceremonies. He said that when 
the puberty period came to a boy or girl he or she went off alone to some se- 
cluded place for foui or more days and fasted and prayed and exercised their 
bodies till in a dream vision their “guiding” spirit appeared unto them. At 
this time the boys also bathed in the ocean water in the early morning, and 
then just as the sun was rising they dried themselves by rubbing their bodies 
with the brush of a certain tree, always keeping the cut-off end of the brush 
pointing toward the rising sun. At night they must also go to the graveyard 
and tie old bones and human skulls together and drag same around after them 
by the hour to make themselves brave 

Besides being m seclusion, the girl was compelled to abstain from food of 
any kind the first two days of her staying apart by herself. Then she might 
eat a little dried salmon, but no hot or fresh foods — fresh meats, roots, or 
sprouts (greens). 

The girl in question spent her spare moments knitting while she was in 
seclusion. On the fourth day she painted her face, and in company with 
several medicine people walked about the village. Later in the day these 


2 . A case is reported in which an Indian woman gave birth to twins on a channel boat, 
whereupon she immediately threw them overboard. 
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same medicine people danced around her and went through various contort- 
ing ceremonies, each holding a different kind of fish in hand. Then when her 
period of seclusion was over they took her to a small stream of water that 
emptied into the swamp and had her bathe and undergo ceremonial cleansing. 
I asked my informant why it was necessary to go so far to the little stream 
when the big Nooksack ran so close. To this he replied that the Nooksack 
was a salmon stream, and should a woman bathe m a salmon stream at such 
a time the fish would shun the stream thereafter. The puberty period of 
seclusion of both boys and girls was followed by a dance and give-away feast, 
and thereafter the girl was considered marriageable. 

MYTHOLOGY — MT. BAKER. 

I obtained but one myth from these people. One day it thundered, the 
noise coming from a cumulus cloud southeast of us, toward the mountains 
from Lummi. The Indian with whom I was talking at the time said, “Do 
you h('ar the thunderbird*^” I did not understand what he meant and asked 
him to tell me about the thundc'rbiid and the thunder noise we had heard He 
said 

“You see, it hardly ever thunders here; but yonder in the mountains it 
quite often thunders. The thunder is caused by a great bird. You hav^e seen 
the fish hawk catch a fish Well, the thunderbird is many hundreds of times 
larger than a fish haw'k It is so large that it can carry a large whale in its 
taloiivS from the ocean to its nest. The feathers of its wing tips are as long as 
a canoe fiaddle This huge bird has its home yonder on Mt Baker, where you 
see the clouds piling up now. Whenever this bird comes from its nest and 
flies about the mountain top it thunders and lightnings, and even when it is 
disturbed m its nest it makes the thunder noise by its moving about even 
there. PYirtherraore, when greatly disturbed or when m search of food it 
flies far from its mountain home, far out over this place. The flapping of its 
wings at these times causes the distressful, destructive winds and the furious 
storms The lightning is caused by the quick opening and shutting of its 
powerfully bright, snappy eyes and the thunder noise by the rapid flapping of 
its monstrous wings ^ 

“This bird likes fire, and if it cannot find any it will send a streak of 
flame from its angry eye and strike something and start a fire. It is danger- 
ous at these times, for the bolt of fire thus hurled will kill anything it strikes. 
To appease the wrath of the enraged bird we make a fire and the most possible 
amount of smoke in our houses as soon as we hear the thunder noise in the 
clouds.” 

ARCH .BIOLOGICAL NOTES. 

The archiEological remains found here are middens and mounds. The mid- 
dens are of two classes — ancient and modern. 

The Lummi peninsula was an island until recent times. The delta deposits 
of the Nooksack and Red or Lummi rivers were filled in against this island 
(of glacial material) by these rivers till it is now’ mainlands These deposits 
are more than thirty feet thick, as is shown by the finding of logs at a depth 
of thirty feet at several places m the delta area. While this delta area was 
still covered with ocean water, Indians lived at several places on the glacial 
island adjacent to this now filled-in section. These Indians were fishing In- 
dians, the same as the Indians now occupying the region. They lived on what 
was once the water front, as they were a canoe-using people and consequently 

8. The Makah Indians have the same myth, except thaA the lightnmg is caused by 
lightning snakes darting out from under the great bird’s breast at mtervals as it flies through 
the sky. 



436 


Kansas Academy of Science, 


would not have their villages far from water. They were clam-eating Indians^ 
and clam and mussel shells constitute the principal middens marking their 
village sites. One midden heap occurs about one and one-half miles north- 
west of Fish Point; another on the west side of the peninsula, on the west 
side of what was then an island, about due west of the last-named midden 
heap; another occupies about the north point of the then island. These mid- 
dens are covered over with from a foot to three feet of sand and loam, and over 
them were growing trees that must have been 500 years old when first seen 
by white men. This would make the middens quite ancient, if the rate of 
delta deposit was as slow formerly as now — probably 1,500 years old. Similar 
middens were found about a mile south of Fish point, also on the southwestern 
point of the peninsula, and at another point on the east coast line about half 
way between the portage and Fish Point. 

A group of middens were also observed on the north shore contact line of 
the glacial deposit area north of Haleys pass, but these were not covered with 
earth and had the appearance of having been made in the last 150 years. 

The village site of 1880 was mostly destroyed by encroachments of the 
Nooksack river, but the islands (practically the only remaining part of the 
village) shows three occupations, but none so old as the middens described 
above. There is a series of shells covered by about two feet of earth. On top 
of these is another series of middens, probably a foot in thi'ckness. These are 
characteristic, because the top layer contains Hudson bay trade beads. The 
surface middens are those of the village abandoned in 1880. 

More ancient middens were found farther inland in the middle Nooksack 
valley and at the foot of the Sumas mountains and on northeastward into 
Canadian territory. Some of the midden remains are very large. They are 
now twenty miles inland and must have been thrown from the Indian kitchen 
when Georgian bay had its eastern shore at the very foot of the Sumas moun- 
tains. Judging from the appearance of the country and the geological data 
one can gather concerning this region, these middens must be at leagt 2,000 
years old. 

The mounds divide themselves into two groups — burial mounds and oven 
mounds. 

The mounds which I have taken for burial mounds are usually of large 
size, varying from three to twenty feet in diameter. I did not examine any 
of these mounds, as most of them were seen when I was making a geological 
examination of the region, and the time just then would not permit me to 
do excavation work. 

The oven mounds are scattered throughout the region and northward to* 
the Frazer river country. These were of three types— pit mounds, stone- 
inclosed mounds, and sand and clay mounds. 

The pit mounds on examination showed that a pit had been dug in the 
ground and that a fire had been built in it, so that a bed of an inch or more 
of charcoal formed the bottom layer of the pit. The stone-inclosed mounds 
had the stone mclosure inside the mounds where the outer dirt had been 
removed by wind and water. From all appearances, the inclosure of stone 
in rectangular form was laid out on the ground and a fire kindled in the 
inclosure, as a layer of charcoal formed a stratum within the rock inclosure. 
The sand and clay mounds also showed a charcoal stratum in each. 
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These mounds were usually large, from three to sixteen feet in diameter. 
They were so numerous that they attracted my attention and I went to 
excavating them. I was of the opinion at first that they were burial mounds, 
though I knew that the present Indians of the region did not bury their dead 
in that manner when first met by the white man. My examination, how- 
ever, caused me to form the conclusion that they are all oven mounds. 

I found clamshells — a few only — in some of the mounds. Furthermore, on 
further investigation and observation I even found the Indians of the region 
baking claims in just such mounds. I also found an Indian and his wife 
baking kammas (Scilla jrascri) bulbs m a sand mound. I have even helped 
eat kammas baked in that way. These finds led me to inquire into the 
method of preparing food by the oven process by the Indians now occupying 
this and adjacent regions. 

I found that in the old times, on big feast occasions, the women would go 
out and collect groat quantities of clams and other shellfish. These they 
would take to the feasting place. A pit was usually dug to hold the clamtf, 
and dug in size m proportion to the clams secured A large pile of wood 
was heaped up over the pit and ignited, and when it had burned down to 
the charcoal state, thick, wet nishes or wet boughs were placed hurriedly over 
the heated mass and the clams poured in a heap over this. More wet rushes 
or boughs were placed over this, and a foot or more earth was placed over 
the entire heap, thus making a large mound. 

Often, instead of a pit to hold the clams, a layer of stone wais placed on 
the ground, and occasionally not even that was used. Kammas was prepared 
in the same manner as the clams, except that just before the last dirt was 
put on the mound quite a quantity of water was poured on the kammas to 
make them steam. The mounds, after being closed over with earth, were left 
to let the cooking process proceed for from twelve to twenty ^f our hours. Then 
the earth was removed from the top of the mound and the prepared food 
taken out. A mound with a pit in the top would mark the site of this bake. 
The winds would fill this pit with sand and earth and a round mound would 
be the result. 

In cooking for a single family, of course, a smaller mound would be used. 
For the big feasts a whole wagonload of kammas would be baked at a time. 
The cooking of the kammas, no doubt, accounts for the inland mounds. No 
doubt, the Indians who occupied the region in the long-ago prepared food 
in the same manner as do the present aborigines. 


Flood Myth of the Bois Fort Chippewas. 

Albert B. Reagan. 

Manabush is the creator god of our people (the Bois Fort Chippewas). 
Soon after his birth his parents were both killed by a clan of sea lions. After 
their death he lived with his grandmother till he became of age. He then de- 
cided to go out and avenge the death of his parents. The sea monsters who 
had killed them lived on an island. This was first surrounded by water for a 
short distance. Then for a space of about a mile and a half there was a 
circular band area of floating pitchlike ice, across which a canoe could not 
venture without certainly getting stuck in the pitch, and consequently being 
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captured. But notwithstanding this apparently unsurmountable difficulty, 
he was determined. 

He told his grandmother his plans. She listened attentively to the narra- 
tion, then sadly advised him not to undertake the hazardous task, though she 
wished to see the annihilation of the destructive sea beasts. In concludmg 
she said “It is no use for you to fight with the sea lions on that island. 
Your canoe will get stuck in the pitch. Then the beasts will come out and 
devour you, canoe and all ” But he was the more detei mined He made a 
large canoe and covered it with tallow so it would float and go through the 
pitch. After it was completed he made a strong bow and prepared plenty of 
arrows He then launched his canoe and told his grandmother to go ahead of 
him with another canoe in a zigzag way up the channel for a little distance at 
the start. (This custom of having the women proceed a war party for a little 
way when starting on a war expedition was long afterwards followed by .the 
Chippewas in starting on the warpath against the Sioux.) Then when every- 
thing was ready he started out on his war enterprise. 

After considerable labor in paddling and pushing his canoe through and 
over the pitchlike ice, he landed safe on the island in the night, where he 
stayed till the break of day. Then at dawn he gave the war whoop and ran 
for the house of the chief sea monster. Upon hearing the war whoop the 
king beast jumiied from his bed and secured his bow and arrows, and the 
two powerful beings started to fight accordingly as they were gifted by their 
superior givers. The battle was terrible. They fought continually for two 
days without killing each other They then rested on their arms with the 
contest a draw. 

But Manabush had advisers at hand. On the evening following the second 
day’s battle. Batter, a bird of the blue jay family, accosted him and said* 
“You cannot kill King Sea Lion by shooting him in the body, as his heart and 
vital parts are not there, as in most beings ” Then after a short pause he 
continued “I will tell you where they are if you will promise to give me 
some of the meat of his dead carcass ” 

With open mouth and wide eyes Manabush listened to Batter’s statement 
and advice till he had closed, then replied. “My brother, if you will tell me 
where King Sea Lion’s heart is I will give you the meat you ask and make 
you king of the blue jays and all meat birds.” 

“In truth,” spoke up Batter as he flew to a limb over Manabush so as to- 
be heard more easily without talking loud enough to be heard by any one 
else, “this beast’s heart is in his little toe. Aim for that the next time you 
go to battle with him and you will succeed.” 

The morning of the third day Manabush gave the war hoop again. Im- 
mediately King Sea Lion came out with his full equipment for battle. The 
fight was on. Manabush aimed for the little toe of his adversary. The arrow 
struck the mark squarely and penetrated the vital regions. King Sea Lion 
keeled over and died there and then. Seeing his fall, Manabush ran to him, 
took out his big knife and scalped him. He then sailed across the surf to 
where he had left his grandmother, singing his song of victory as he went, as 
the Indians (Chippewas) have since sung when returning from a victorious 
battle field. 

When his grandmother heard him coming singing his song of triumph, she 
started out to meet him in her canoe. Meeting him, she took the scalp and 
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went on ahead of him to the shore. Landing, she called the village neighbors 
and all commenced to have the war dance around the scalp m the middle of 
the dance hall, as it has since been the custom of Chippewas to dance the 
war dance down through the ages. Thus they danced till they had com- 
pleted the orgy, after which they smoked the pipe of peace. 

This dance lasted four days. Then Manabush bade his grandmother 
goodby and started westward over the earth in quest of other “hurtful’" 
beast^s. After four days of journeying he met four wolves, one of which was 
a chief. These accompanied him for four days in his passing westward. As 
he thus journeyed with them he noticed every evening when they camped 
for the night they would pile sticks in a heap and King Wolf would jump over 
the pile four times, after which the wood w^ould catch fire without the aid 
of a fire starter. By watching them he also learned the art On they traveled. 
As they thus journeyed young wolves followed along behind and chased down 
the moose and deer and killed them as needed. Then they would dress and 
cook them and all would eat to their satisfaction; so all had a pleasurable 
time 

After joiirnejing four days with the wolf pack he chose for his companion 
one of the young wolves, whom he called his nephew Leaving the rest be- 
hind, he then proceeded on his western travels The evening of the first day 
after they had parted company with the other wolves they came upon the 
track of a moose, which it was decided his nephew should chase on the 
following morning That night Manabush had an unfavorable dream. The 
next morning, as a consequence of the forboding evil forshadowed in it, 
he cautioned his comrade to be careful. “The dream was about chasing this 
moose,” he said* “It w’as a bad dream about you m this chase.” After a mo- 
ment’s reflection die added in commanding order. “In chasing this moose you 
are to track, whenever you come to a little stream always cut a tree down and 
walk across it. Don’t jump the stream. Be careful *’ 

As per arrangement, the nephew started out on the chase, Manabush fol- 
lowing his tracks. Soon he came to a little stream, over winch he felled a 
tree, as he had been instructed He then crossed it safely. After a while he 
came to another small stream, which he thought he would jump, as it seemed 
too small to take time to cut a tree down on which to cross. Furthermore, he 
could see the moose only just a little farther on, staggering with fatigue, and 
by crossing immediately he could soon overtake it. He could even taste fresh 
meat, he imagined, the moose being so surely his. As he jumped the stream 
it instantly swelled its dimensions to a raging torrent and swept him away 
with it. It had been caused to become a large river by the great Snake god, 
who lived near a sand point that projected into the lake a little way off 
from the outlet of the river. This snake god’s home was on an island just be- 
yond the sand point. Here he lived in company with many other snakes and 
other animals that lived in the water. Here they had their lodges, as did the 
bear family also. These snakes and beasts were the great evil enemies of 
our race. To this island the wolf was taken prisoner. There he was killed 
and skinned and his hide was used to cover the doorway of the principal 
lodge of the place where the greater part of the snakes went in and out in 
their crawlings about. 

Following along behind, Manabush tracked his nephew to this second 
stream, now a big river, and found that his tracks ended there. At once he 
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knew that he had disobeyed his orders of the morning when he had told him 
to cut a tree across every stream he came to. He had cut one tree down and 
had crossed the stream safely. Now he had disobeyed orders and had tried 
to jump the stream, but was taken by the current, and the stream, getting 
larger and swifter as it passed on toward the lake, took him out with it to 
the residence of King Snake. There this snake and his companions had killed 
him and took his hide for a door cover for the snakes’ passageway. Finding 
that the tracks ended at the stream crossing and that he had undoubtedly 
been swept out into the lake, Manabush started down the winding course, 
hoping against hope that he might find him stranded and yet alive, or might 
be lucky to find his body, if dead. 

He had luck m obtaining desired information. As he neared the stream’s 
mouth he saw a bird looking down into the water. He slipped slowly up to it 
and made a grab for its head. Unluckily, however, he just missed his hold 
and ruffled up the feathers on the back of its head and neck. The bird was 
Kingfisher. The top bunch of feathers on his head as a pompadour Manabush 
made by this stroke, by grabbing him by the head and slipping his hold. 
Escaping, the bird flew away a short distance and lit. Then looking back and 
seeing Manabush, he said. “I would have told you where your nephew has 
gone had you not grabbed me as you did.” Manabush, however, was equal 
to the occasion, for he knew the weak points in the make-up of the lives of all 
living things. So he said to Kingfisher: “Come over and tell me and I will 
make you a pretty bird,” In consequence of this promise he flew near and 
told him that his nephew had been killed by King Snake, who lived near the 
sand point. He told him further that the snakes and bears and other water 
beasts come out on the sand point to sun themselves about noon each nice 
day, and the King Snake would br the last to come on shore. Manabush 
thanked him for the information, and then “fixed him up” and made him 
a pretty bird by rubbing his breast with white clay and painting his back blue. 

Having completed his talking with Kingfisher, he started for the sand point 
mentioned, after he had made a strong bow and had prepared bulrush arrows, 
pointing them with bulrush tops. When he got near the sand beach he said 
to himself, “I will be a tree stub,” and on reaching the place he turned into a 
stub of a poplar tree. Then after a while, as the sun ascended the heavens, 
the snakes came out to sun themselves on the sand as they were wont to do. 
The white bears came last, followed by King Snake. The others had noticed 
nothing, but King Snake at once noticed the stub. 

“What it it?” he asked. On scanning it further he exclaimed: “I believe 
that is Manabush standing there!” He then turned to one of the chief snakes 
and said: “Go to yonder stub. Climb it; then coil around it and squeeze 
it hard. 

This snake chief did as he was bidden. He coiled himself around the stub 
hnd squeezed it, but Manabush never moved. After this snake had tried his 
crushing powers for a considerable time he gave it up and went back to 
where King Snake was, saying: “That can’t be Manabush.” 

King Snake, however, was not satisfied. He turned to a white bear and 
commanded him also to examine the supposed stub, saying: “You go and 
climb on that stub to its very top. Then slide down so as to scratch it as 
you descend.^^ 
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The bear did as he was told. Manabush nearly yelled, the pain of the 
scratching was so great, but he never moved. Going back to his master, the 
bear then said : ^‘That can’t be Manabush.’^ Being satisfied, King Snake then 
immediately came on shore and stretched himself on the sand in the sun. 

After all the reptiles were fast asleep Manabush turned to be a man again. 
He then took out his bow and arrows and went near King Snake and shot 
him in his body, but without injuring him m the least. He then remembered 
what Kingfisher had told him — ^that to injure King Snake he must shoot his 
shadow. So with a second shot he aimed at that beast’s shadow, and in- 
stantly that reptile stretched out and gasped in awful pain. Seeing this, Mana- 
bush started to run back to get a few logs together to make a raft, for King- 
fisher had told him that if he wounded King Snake he would flood the 
world to the top of the trees in revenge. Then the water would go down 
again. But if he killed him, in his dying struggles he would destroy the 
whole world in a mighty flood. The water had already begun to rise. So 
he got on the little raft he had succeeded in making and floated about as 
he watched the water until the trees all disappeared. Then the water went 
down again. 

After it had got dry on the earth he went back to tell Chief Wolf what 
had happened. After narrating this to the wolf tribe he went back to the 
lake where he had had the encounter with King Snake. He knew by the 
world’s not being destroyed utterly that the snake had only been wounded. 
Consequently he had it in his mind to make sure of his killing him, be the 
consequences what they would. 

As he was walking along the shore of the lake he heard something rattling. 
Looking ahead, he saw a large, froglike old lady of the bad witch type, jump- 
ing along. She had a rattle which she used in doctoring. She also had a 
pack of basswood on her back. 

“Hello, grandma,” he shouted to her. “Where are you going?” 

“I am going to King Snake’s house to doctor him,” answered the frog-lady. 

“Why, what is the matter with King Snake, grandma?” 

“One great god, Manabush, shot King Snake for revenge.” 

“Grandma, teach me your medicine,” broke in Manabush. “I will pay you.” 

Tempted with the promised pay, the old medicine frog-lady told him all 
about her doctoring and medicine songs. Then after he had learned all she 
could impart to him, he killed her, and skinning her, put the skin on himself. 
He then took the rattle and the pack of basswood bark and started for the 
village where King Snake lived. On the way he stopped where the old frog- 
lady lived. There he made himself much at home and waited an invitation to 
doctor, which soon came. 

That every evening a messenger came to him saying, “Grandma, you are 
again requested to come and doctor King Snake.” 

“All right,” answered Manabush. Then imitating the old frog-lady, he 
started to finish his killing of King Snake. Moreover, realizing the dire 
results that would follow, he got a lot of trees together for a raft as he 
journeyed to the snake's house. Getting everything in readiness, he entered 
the'reptile’s yard. As he neared the door he noticed his nephew’s skin hang- 
ing as a curtain to the doorway. The sight of it made him feel so bad that 
he almost cried. He entered the house, they, of course, supposing him to 
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be the old medicine frog-lady They had him enter the room where King 
Snake lay very sick. On entering he took his rattles and started to sing the 
medicine songs he had learned from the aged frog-lady. As he sung he 
crawled nearer and nearer King Snake’s side. As he did so he saw that the 
arrow he had shot at the pievioiis time was still imbedded m the flesh with 
broken end still sticking out. He waited. At the opportune moment he 
pushed the arrow completely in and instantly killed King Snake. He then 
immediately fled from the house, singing to cover his tracks and to pre- 
vent suspicion. 

He knew the consequence of his act and made with all speed for his raft. 
And none too soon, for while he was still running the water reached knee deep 
in depth The raft began to float away just as he got on it. Soon then the 
world was submerged. In this catastrophe the animals commenced to swim 
around trying to get somewhere where they would be safe from the raging 
waters. Some succeeded in getting onto the raft; others hung to it. For 
three days they were floating as if it were in the middle of the great ocean 
There was no land to be seen anywhere. The whole land surface of the 
earth had been swallowed up. 

Manabush had forgotten to get a handful of dnt from mother earth 
before getting aboard his raft, he had no ^‘startiT” to commence another 
earth with. So on the morning of the fourth day of the tempestuous waters 
he called a council, saying “We must do something We cannot stay here 
on this raft for all time. We must get some dirt.” 

In accordance with the decision of the council, Manabush chose Beaver, 
Otter, Loon and Muskrat as divers to try their hands in getting some earth 
from the bottom of the deep to start land again. Beaver went down first, 
but died before he reached the bottom of the waters. Otter dove likewise, 
but died and floated lifeless over the top of the water. Then Loon went down 
and down, but returned without anything. He had seen the bottom of the 
surging waters, but had lost his life just as he was nearing the green, carpeted 
land and trees. When he had floated near the raft dead on his return, Mana- 
bush seized him. He then brought him back to life by blowing his breath 
in his face. Muskrat then started his diving. For four days nothing was seen 
of him. Then he floated again on the water near the raft, dead and all 
doubled up. Manabush pulled him aboard the raft and blowed life into him 
again. Then he went to examining him to see what he had found. In his 
hands (front paws) he found a little dirt and sand, also some in his feet and 
mouth. A leaf and some seed were also found. Having obtained the 
coveted gifts of earth, he dried them in his hands and caused them to in- 
crease till he had a handful. The act of re-creation of the world was then 
at hand. 

Being all ready for the work before him, Manabush held his filled hand of 
dirt, sand and seed up on a I^vel with his face, with palm up. At once he 
began to blow his breath strongly over the lump, and blew particles off it 
around the raft. In this way he formed an island. Immediately then the 
animals left the raft and began to roam over the land surface; but he kept 
on blowing the particles from his hand out farther and farther, thus extend- 
ing the land area. He kept up this blowing till the “land could be seen out 
of sight.^^ He then sent a raven to fly around the land to see how large it was. 
This bird was gone two days, then returned. So Manabush said : “That’s too 
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small.” He then blowed more and more and more. He then sent a dove to 
see how large the land surface had grown. This bird found it so large that 
it never came back. So Manabush was satisfied that the world (land) was 
big enough. He then threw down the chuncks of substance he still had m his 
hands, and these are the mountains of the world. He then replanted the 
earth with mosses, trees, herbs and grasses, after which he departed for his 
home 

He now lives m the home of the Dawn and is the great king of all spirits. 


Hunting and Fishing of Various Tribes of Indians. 

Albert B REAr.AN. 

In our day many of the old-time methods of trapping and fishing of the 
American aborigines have been forgotten In the writers twenty-two years 
living among the Indians he has picked up a few notes on the subject which 
he believes will be of interest to the public Some of these he here adds as 
follows 

HIU’SH FENCING FOll ANTELOPE BY THE GOSHUTE INDIANS OF ITAH 

In th(‘ picturesfiue valley of Deep creek, Ul ih, surrounded by the Deep 
Cre('k range of mountains, se\enty miles south of Wendo\er on the Western 
P.icific railway, live the Shoshoni-Goshij) (Goshute) Indians. Here they 
also Ii\ed when the white man came. When discovered they lived principally 
on wild game, which they shot or trapped, or shot or speared after trapping. 
In oui day but little can be obtained of their method of securing game. This 
IS jirincipally about their method of entrapping antelope. 

At several places on the bench land rows of decayed brush are noticeable 
in their country, some of them miles in length The writer thought at first 
that they were probably fences to keep sheep in bounds, but their very old 
appearance seemed to be against that theory. Upon asking the Indians about 
them they stated they wTre “antelope fences.” They said they were built 
in chute shape on a large scale, with an opening now and then. They also 
said that although the antelope could jump, he would not attempt to go over 
this fence, but would follow it until he came to an opening through which he 
would pass to the other side. Then he would be killed by Indians lying in 
concealment near the opening. 

HUNTING AND FISHING OF THE BOIS FORT INDIANS OF MINNESOTA. 

The Bois Fort Indians, known as Sugwaundugahwinninewug (men of the 
dense-wooded forest) live in the coniferous forest about 140 miles northwest 
of Duluth, Minn., and 38 miles south of Fort Frances, Ontario. They number 
about 700, part of whom live on their reservation of 107,519.43 acres, sur- 
rounding a beautiful sheet of water known as Nett lake. 

The land of the reservation is very variable in condition of soil and possi- 
ble fertility. One-half of it is swamp and is known to the Indians as “muskeg” 
land. The nonswamp eastern part is composed of rock ridges of Couchiching 
rocks, flanked with clay land covered with pine and hardwood forest trees. 
The western part, which is not covered with swamp, is a sand region. Nett 
lake and its tributary streams occupy the east central part of the reservation 
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and the Little Fork and Nett rivers cross it. The swamp areas are in the 
jungle state. The dry land is still heavily timbered; while wild rice grows in 
the shallow lakes, so that they look like one vast wheat field in summer. As 
is seen, the region is practically in the virgin state. The same might be said 
of the region extending southward and eastward to Duluth and Lake Superior 
and northward to the Arctic ocean, much of which is composed of lakes and 
swamps. 

This region is a paradise for fowl and fur-beanng animals. It is also a hunt- 
er's haven, and to it hundreds of people flock every fall to hunt dlicks on the 
lakes and streams. It is also a great fur region, the Indians selling thousands 
of dollars' worth of fur annually. 

The principal gamebirds are the following: Goosander {Merganser ameri- 
canus Cass), mallard {Anas boschas Lmn.), widgeon {Mareca penelope Linn.), 
baldpate {Mareca americana Gmel.), green-winged teal {Nettion corolinen- 
sis Gmel.), blue-winged teal {Querquedula discors Linn.), shoveler or spoon- 
bill {Spatula olypeata Lmn.), pintail {Dafila acuta Linn.), wood duck {Aix 
sponsa Lmn.), readhead {Ay thy a americana E}^;.), canvasbact {Ay thy a vallis- 
neria Wills.), bluebill {Aythya marila Lmn.), lesser scaup duck {Aythya aj- 
finis Eyt), ring-necked duck {Aythya collaris Donov.), American golden-eye 
{Clangula clangula americana Bonap.), buffalo head {Charitonetta albeola 
Linn.), old squaw {Harelda hyemalis Lmn.), harlequin duck {Histrionicus his- 
irionicus Lmn.), ruddy duck {Erismatura jamaicensis Gmel.), Canada goose 
{Brant a canadensis Linn.), white fronted goose {Anser albifrons gambeli 
Hartl.), whooping crane {Grus americana Lmn.), sandhill crane {Grus mexir 
cana Mull ), the sandpipers, ruffed grouse, spruce hen, praine hen, and sharp- 
tailed grouse. 

The principal animals of the region are the caribou (now extinct), moose, 
red deer, skunk, white weasel, mink, otter, woodchuck, pine squirrel, chip- 
munk, porcupine, muskrat, gray wolf, coyote, fox, beaver, marten, wild cat, 
mountain lion, rabbit and bear. 

The principal fish are perch, pickerel, black and rock bass, and suckers. 

In hunting fowl in the old times snares, bows and arrows and deadfalls were 
used. Now the snare is used to some extent for land birds, but all other 
hunting of game birds is done with the modern gun. 

The fishing is done with hook and line and with nets in summer and with 
home-made spear through the ice in the winter. In spearing the fish through 
the ice the fisherman lies down over the hole he has cut, and, covering himself 
with a blanket so as to make it semidark, he can see the fish swimming about. 
It is then an easy matter to spear them. The writer has know an Indian to 
spear all the fish he could carry in an hour. 

In hunting animals, the big game such as the moose and deer is shot with 
the modem rifle. Brush fences are often piled to cause the game to go in 
the desired direction, so it will expose itself to the hunters. In the old times 
deer and moose were also enticed to approach a canoe on the lake at night. 
The canoe had a torch in its prow. The deer or moose had gone into the 
water to browse or to escape mosquitoes. Seeing the torch, he would go to 
it, much as a moth miller is drawn to a lamp, probably out of curiosity. 
Nearing it, he was shot with arrows. The same scheme is now practiced, the 
modem gim being used instead of the bow and arrow. Sometimes he was 
speared or roped and taken ashore. Torch hunting was also practiced on land. 
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In catching small game birds, and even wolves, coyotes, lynx and bobcats, 
the snare is extensively used to-day, as it was in the old times. This snare 
is made of sinew or of wire of the size required to hold the animal expected to 
be caught. ‘Ticture-frame’^ wire is used in snaring rabbits and hay-baling 
wire for the larger game. The snaring is mostly done in winter. When a 
trail is discovered in the snow indicating the course taken by an animal in 
leaving and returning to its lair, the person finding it will search for a spot 
where its trail passes near a tree or through a copse. He will then take a 
strong sinew cord or wire, and after tying an end to something solid on one 
side of the trail, will make a single loop about eleven inches in diameter. He 
will then tie the other end of the cord or wire to a tree or log on the other 
side of the trail. In snaring rabbits and birds only one end of the wire is 
tied to some stationary thing, the other end being formed into a noose. The 
loop or noose is then set up across the runway by means of twigs or thin 
sticks placed transversely across the trail, so as to bring the loop just high 
enough for the head of the animal to pass through. When the animal finds 
itself entangled, instead of backing away it will push forward, causing the 
noose to tighten and strangle it to death. The writer has known a Bois Fort 
Indian to snare half a sled load of rabbits m a single day 

Besides snaring as above, these Indians are also expert with a string. As 
an illustration, the writer was out surveying with two Indians. A spruce hen 
was heard to flutter in a near-by tree The guide to the party sat down and 
took a shoestring out of one of his shoes and tied it onto the end of a, 
stick; then made a noose in the free end. He then walked slowly up to the 
tree where the bird was, and with slow movement pushed the stick up past 
the bird so that by considerable maneuvering the noose fell over its head. 
A quick jerk then brought the bird down, and we had it for dinner. 

In trapping animals the white man’s steel traps are now extensively used. 
The Indian style of trapping is also still in vogue. Two systems are re- 
sorted to — the bear trap and the stake trap. Both are of the deadfall type. 

The bear trap is a sort of covered pen, so made of upright posts as to 
leave but one entrance, to which a chute often leads. Through this the bear 
IS compelled to pass to reach the tempting bait of meat, placed in the far 
end of the pen. This bait is fastened to a tiny cord. The roof of this pen 
18 a deadfall, consisting of trunks of trees weighted down with rock sufficient 
to crush the beast. A disarrangement of the bait trips the deadfall. Beaver 
traps are made much the same way, but baited with some vegetable sub- 
stance of which these animals are fond. Similar bait colored with vermiUion 
'‘medicine” is also placed between two two-mch sticks laid crosswise of each 
other and then attached to steel traps when trapping beaver in the modern 
traps. 

The stake trap consists of four upright posts set in the ground in such 
position that the ground plan between them forms a parallelogram. A floor 
is made of logs the long way of the space thus inclosed. A weighted roof 
is then placed between the posts parallel with the floor. A stake is t^en set 
without the inclosure at two alternate corners, and a brine-soaked rawhide 
cord is loosely stretched under the roof across the floor space between the 
stakes. A heavy stick or small pole is tied to the roof logs at one end, being 
placed as a lever over one corner post as a fulcrum; its other end is tied by 
a buckskin cord in loop style to the transverse buckskin cord above men- 
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tioned. Thus is the roof held up by this lever and the two cords. Stakes are 
then set so that the animal must enter the trap at the front entrance The 
salted cord is a sufficient bait to tempt a rabbit or other rodent to enter the 
trap and gnaw the cord ; and if gnawed in twain, the supported roof is dropped 
on the animars back, and it is thus secured without injuring the pelt. 

A HOPI DEVICE. 

The Hopis catch small animals by a trip-triggei deadfall. The Hopi takes 
a thin, flat rock of considerable size This he raises on one edge over some 
level spbt and tips it to about a 45-degree angle. He then places a support 
post, a small but strong stick, just without the front edge of the rock thus 
tipped. On top of this post between it and the lock he then places a hori- 
zontal, projecting short piece of wood. This is so beveled at the end over 
the post that it fits the space between it and the under surface of the 
inclining rock and projects under it enough to support it The outer end 
of this piece has a strong cord tied to it of a length that it can be wrapped 
once around the base of the upright post. Thib cord has a spiall stick tied 
to it through its middle This cord he wiaps around the post from left to 
right one wrap, so that the stick is on the right side of th(' post Then under 
the rock, in line with the upper hoiizontally projecting stick, he places the 
bait stick. This he places with one end against the rock at its base The other 
end he places against the end of the stick at the end of the cord, wrapped as 
mentioned. In this sort of pry position it keejis the string from being un- 
wrapped, but its least move releases it, and down comes the whole structure 
The bait stick is then baited The bait is anything suitable for the animal 
desired to be caught This is u.sually wrapped in thin cloth, so that the 
animal will have to pull and tear the cloth to get the bait 

HUNTING AND FISHING OF T HF QUILLAl UTE INDIANS. 

The Quillayute Indians live about thirty-six miles south of Cape Flattery 
on the Pacific coast of the Olympic peninsula, Washington. In the main, they 
are a fisher people and their methods of fishing and hunting are very similar 
to those of the other west-coast Indians. 

Catching Land Animals and Birds. In hunting large land game the 
modem gun is used at present, but in the old times the bow and arrow was 
used to effect. Game was also driven into pitfalls or onto points of land 
that projected into the ocean and slaughtered there. The snare was also 
extensively used- These were usually made of braided or twisted rawhide 
strips or pounded spruce-root fiber, inner spruce bark or cedar fiber. Animals 
were also stampeded onto pointed stakes and killed 

In the hunting of smaller animals, such as skunk, racoon, wolf, and so on, 
white man’s traps are now used. The traps are placed in the animal’s burrow 
entrance and carefully covered with leaves and earth. Sometimes they are 
placed in the runways. At other times they are set at the foot of trees, prop- 
erly concealed with earth and leaves. Then above each one there is sus- 
pended the proper bait for the animal wished to be caught. And they get the 
animals, too. Deadfalls are also used; some with salted-cord trigger, others 
with the baited figure-four contrivance. Some animals were speared in their 
buiTow»~~the muskrat, for instance. Much of the trapping is still done by 
the ancient system. 
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In capturing? birds, especially m the old times, the eggs and young were 
taken from the nests, the young just before they were ready to fly. The parent 
birds were also killed while nesting. The method of securing them was by the 
sli\)pmg-up methcdr Snaies were also used at the nests to capture the parent 
birds. Birds were also killed with darts and arrows. Baited deadfalls and 
“figure-four” traps were also used in slaughtering birds. 

Hunting the Sea Otter. The sea otter was killed with a club or spear 
when found on land in the old times, and still is. On the sea he is slipped up 
on while asleep and speared with a two-pronged, long-stalked spear. The 
Indians say that if it is shot it will sink and be lost. So they still hunt it in 
the ancient way. 

Hunting Seal. The Pacific waters adjacent to the Indian village abound 
m both hair and fur seal The fin seal is, of course, killed for its valuable fur. 
though the Indians aie fond oi itj? flesh and use its ])aunch to store whale oil 
and salmon-egg cheese The hair seal is also killed for its flesh and for its 
skin and paunch The skm. besides being used m making \arious articles of 
clothing, is turned inside out, its ojienings securely shut, after which it is in- 
flated and u.«ed as a buoy in whale hunting Both of these animals are slipped 
up on at their feeding giounds or w'hile basking in the sun on the rocks Thev 
are then haipoontd with a double-headed native harpoon like, the one men- 
tioned abo\e If the animal is in the w'ater or mar it the modi'rn gun is 
nevei used, as the biai'^t v/ould immediately sink and be lost 

Hunting Se\ Lion. Maiiv of the islands along the coast are basking places 
for sea lion The Ixau^ts an* iisuallv attacked while Iving asleej) on the rocks, 
as they seem to go farther troiii watei than the seals Guns are now used m 
hunting them, also tw’o-pronged speais If the animal is in the water or near 
it the latter is the jin'ferred wiaipon, {irovided they are suiiplied with buoy 
attachments 

Flshing In the old times fish were speared or killed with clubs and cauglu 
m nets of siiruce root or rawdiide Hooks of bone, and U-shaped spruce roots 
with barbed points of bone, were aBo used m fishing. The U-shaiied hooks 
were large and were used m catching halibut along the halibut banks. A very 
similar hook, though smallei, was used in catching rock cod and other allied 
fish. The line used in deep fishing wuis a kelp stalk, a siiruce-root or cedar- 
bark cold. 

Smelt fish (Pacific sardine ‘0 was caught wuth a cordage-made dip net. 
This was pyramidal m shajie and of about a bushel in size. In fishing for this 
species the fisheiman wades out into the serf and dips up the incoming fish 
m a motion much like that used in scooping corn The fish run inshore to 
spawn at certain seasons of the year, one species (a small fish) in March and 
February and the larger kind m May and June, 

Various traps are also used. The stockade trap is the one most seen. This 
IS jjlaccd completely across the stream m stockade style. About the center 
there is a box-trap-shaped contrivance so arranged that a fish can go over a 
slanting roof-piece trap door and fall into the space beneath it within the in- 
closure, from which it cannot get out. His going over this trap door throws 
up a signal board, which indicates that a fish is in the trap. A single trap 
of this style has been known to catch more than a wagonload of fish in a 



448 


Kansas Academy of Science, 


single day. One of the other traps used is a cone-shaped affair, constructed 
much like a wire rat trap, in that when a fish gets into it it cannot get out. 
Stockades are often used to force fish into these traps. Modem fish traps 
are also used. 

Porpoise Hunting. In hunting porpoise a canoe is noiselessly shoved onto 
the unsuspecting beast, which is harpooned with a heavy weapon, to which 
buoys are attached, as in whaling, next described The animal is quick and 
usually puts up quite a fight for its life, but if the harpoon is once driven deep 
into its body its capture is sure. 

Whaling. The implements used m whaling arc a two-ton canoe, innumer- 
able inverted hair-sealskin buoys, harpoon stalks and blades, sufficient rope, 
and plenty of knives. 

After elaborate ceremonies to make the whalers ^‘not afraid,” the whaling 
crew — or crews, as usually from five to seveiv whaling canoes go on a whaling 
trip — pushes out into the ocean. Seeing a whale spouting, they push their 
canoe noiselessly onto the unsuspecting animal, and before it ig aware of their 
presence a huge harpoon, to which a rope of buoys is attached, is driven deeply 
into its body. It dives and comes to the surface dragging the buoys after it, 
only to be attacked again. Thus is the contest kept up till the beast floats 
lifeless. It is then towed ashore and cut up lioth the meat and blubber and 
much of the bone is saved, the last being made into knives, spears and harpoon 
points m the old times. At the close of caring for the valuable parts, a give- 
away feast and dance of four days’ duration is given in the potlatch (city) 
hall of the village and all are made happy. 


Frogs and Frogging. 

E C O’Roke 

Out in Wyoming the ranchmen have a friendly card game called solo, which 
is so fascinating that were it played m the daytime and participated in to a 
greater extent by the female of the species it would rival auction bridge as a 
time killer. A favorite bid in solo is ^T frog.” Having sat in and sat out in 
these friendly games — for sitting out while others sit m is part of the fun — 
the wnter can vouch for the enjoyment that the players experience. But 
whether the question of frogging is what makes the game attractive should 
be left to the psychologists. However, be that as it may, frogging m the real 
sense is a sport that has the proverbial snipe hunt beaten a long way, and 
the evoluted'cave man who has not felt with his bare hands the cold, slippery 
body of a frog and held the croaking creature firmly throughout all his efforts 
to escape does not know the supreme thrill of achievement that comes to the 
successful hunter. 

Many books have been wntten about frogs, and m them the amateur or the 
investigator can find many of the finest things in modem biology. But as far 
as frogging is concerned, a search through literature reveals the meageraess of 
information concerning this popular sport. 
rf'jSoyf far can a frog jump?” is often asked in laboratory outlines for the 
stody of this master servant of biology. The student in his zeal to answer 
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the question takes a tired laboratory specimen, urges it onward by a few 
variously applied stimuli, and comes to the conclusion that twelve inches 
represents the extreme effort of a frog m this characteristically froglike 
method of locomotion. Had he gone frogging instead, and happened to come 
across an adventurous and well-fed Rana pipiens a couple of rods from water, 
and headed towards that universal commodity on a slightly inclined plane, 
doubtless his answer would have been different; if also the Rana pipiens had 
been Rana catpsbiana instead, and this individual had had a straightaway 
course over firm mud, the frogger might well have answered, with greater 
scientific accuracy, several feet, and any inaccuracy of statement could have 
been checked up by the bullfrog’s written record m his own handwriting. 

Frogging offers splendid opportunities to learn of the habits of these most 
common amphibia The writer’s earliest recollections of the sport concern a 
group of small boys and some small spotted frogs The frogs jumped into the 
water, and so did the boys; m fact, they buried themselves in the mud, and 
the boys in attempting to catch them came very near doing likewise. Result, 
a catch of three small frogs and prospects of catching a licking on the part of 
three small boys. The next time the writer went frogging he had a twenty- 
two rifle, but he had not learned that a frog is supposed to have a medulla. 
Result three small frogs as before, and the remarkable scientific deduction 
that you can kill a frog by shooting clear through him but he won't die. 

Frogging, like many other things, depends upon the time and place. The 
object that the collector has m mind is also important. For instance, if it 
isn’t frogs but frog eggs that the investigator wants, he must be ready to go 
collecting at the first call of spring. The breeding season of the Sah-entia 
vanes with the climate, and is announced by the croaking of the frogs as early 
as March and February in some localities and not until May or June m 
others. In fact, the writer has found twelve-millimcter toad tadpoles, probably 
Bujo lentiginosis woodhousvt as late as July 19 in high mountain regions in 
Wyoming 

Since frog eggs and develojung larvae can be shipped easily, a knowledge of 
the time of their appearance in various localities would be extremely useful 
to the investigator in experimental zoology who might want to keep on hand 
small larvae at various times of the year 

In collecting frog eggs for preserving for cleavage studies, it is necessary to 
go before sunrise in the morning if one wishes to secure the earliest stages. 
The writer has found it good practice to take along several shallow con- 
tainers and a bottle of formalin. Upon finding the egg masses it is but the 
work of a few moments to identify with a good hand lens the stage of de- 
velopment of the eggs. They can then be put m the shallow pans of water and 
allowed to develop to the proper stages before being fixed. By this means 
the writer has been able in a few days to secure large numbers of complete 
series of early stages, which at biological supply-house prices would be worth 
several hundred dollars. The later stages of cleavage and early embryos, as 
well as tadpoles of different ages, can be readily obtained by taking these early 
stages to the laboratory and allowing them to develop to the desired stage. 

A note as to where frog eggs are most likely to be found may not be amiss. 
The little Chorophilus eggs, though small, make beautiful cleavage studies. 


29 — Sci. Acad. — 1601 
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They can be found very readily in temporary pasture ponds where there are 
old sticks and grass or weeds to which the eggs may be demented. These 
egg masses are elongate, rarely more than an inch or two in length, and quite 
transparent. The egg masses of the leopard frog, on the other hand, may be 
as large as one’s fist, and are very dark m color, due to the pigmented upper 
half of the eggs. Consequently these egg masses are harder to find, especially 
in murky water or against a dark background. They are deposited in deeper 
water than those of the Chorophilus, usually at a depth of from eight inches 
to a foot. Quiet water, such as drainage ditches in open flats, offers good op- 
portunities for collecting. In the Laramie valley in Wyoming the best place 
to find Rana pipiens eggs is m the low flats near the river, which become filled 
with water during the spring overflow. Perhaps this choice of environment 
on the part of the frog has a good deal to do with the preservation of the 
species, for the spring overflow, being the result of melting snows in the 
mountains, does not come until the country has warmed up in general. When 
this overflow once arrives the low places become pools of stagnant water, 
which last for several weeks. They develop a rich supply of food for the 
developing tadpoles, and thus the chances for the preservation of the species 
are optimum. 

Perhaps the best-known method of collecting frogs is that of blinding them 
at night by means of a flash light or acetylene bicycle lamp. With the light 
in one hand, the collector walks quietly up to the edge of the pond where 
the frogs are sitting with their heads out of the water. He brings the light 
down to within a few inches of the frog’s eyes, at the same time allowing the 
other hand to close quickly and firmly over the unsuspecting prey. A gunny 
sack IS the rest of the necessary equipment, and like the proverbial snipe 
hunt, it works better if you take some one along to hold this container. The 
use of a small hand net instead of the bare hand may insure a larger per- 
centage of safe catches. The loss of a frog or two in itself is not serious, 
but when one jumps a^\ay he frequently gives a fear call that frightens others 
near by that might have been legitimate prey. This method of collecting has 
netted the writer dozens of large bullfrogs in ponds such as those at the State 
Fish Hatchery at Pratt, Kan. 

When bullfrogs or other large frogs are desired for food or for examina- 
tion for feeding habits or parasites, and where it is not necessary to take 
them alive, shooting with a twenty-two rifle is effective. This method 
works well in the early morning when they are too alert to be captured in a 
net. It IS needless to say that frogs must be shot through the brain. 

Fishing for bullfrogs with a long bamboo pole and short weighted line 
baited with only a hook and a piece of red flannel is another method of catch- 
ing these largest of frogs. The fisherman sees a frog sitting on the bank, 
and sneaking up from behind, swings the bait m front of the game. When the 
creature leaps and grabs it all the fisherman has to do is to swing him quickly 
to a place of safety. 

In the lake regions of the northern United States in the fall before the 
shallow lakes freeze over, frogs congregate in enormous numbers about the 
edges of the lakes, and leaving the water temporanly, crawl into cracks and 
crevices in the banks and about the roots of trees. Under such circum- 
stances one can readily obtain any number of them. Last fall the writer was 
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introduced to this kind of frogging on the shores of Lake Campbell, near 
Brookings, S. D. Leopard frogs of all sizes were to be found literally by the 
thousands. All one has to do is to reach his bare hand into the holes and 
pull them out by the handfuls. What an opportunity for obtaining large 
numbers for laboratory use or for examination for parasites! So far as the 
writer knows, the only use that is made of them in the above-mentioned 
locality IS that picnic parties go out to the lakes and enjoy a mess of frog 
legs in season. 

Thus in brief are a few pointers on frogs and frogging gleaned from the 
writer’s field notebook. They are submitted for publication m the hope that 
others will find them worth while. 


The Industrial Research Movement of To-day. 

W F Faragher. 

The ambition of every healthy business is growth. Whatever may be the 
chief motive which impels an individual concern towards this goal, it is cer- 
tain that a desire to render the largest possible measure of service to society 
IS a salient factor in its program of development. For the firm typical of the 
times, the mercenary aspects of this princii51e are recessive. With the more 
general adoption of this method of conducting, results of a revolutionary 
character will be achieved, and the establishment of our national commercial 
activities upon an unassailable foundation assured. 

The importance to our nation of a fully developed, virile manufacturing 
activity cannot be overestimated. Not only must the diversified needs of our 
own people be cared for efficiently, but also the requirements of foreign 
markets must be supplied m as large measure as is possible in view of the 
many handicaps which we suffer. We have been too long content to control 
the balance of trade by the exportation of raw materials and of commodities 
the value of which has been only slightly increased by fabrication. We should, 
particularly at this period of readjustment of world commerce, strive to put 
ourselves m a position to furnish, in competition with the world, articles 
which have increased value because of their uniqueness in meeting man’s 
requirements or because of the skill and outlay expended in their preparation. 

It IS not difficult to show that most of our successful and desirable innova- 
tions in industry have been developed around invention and scientific experi- 
mentation or research. Formerly no close distinctions were drawn between 
these two functions, as a rule. Very frequently, also, the invention or re- 
search was not directly associated with the business which reaped the reward. 
We may now, however, assert that all properly planned and properly executed 
research is remunerative. Furthermore, it is now established that any tech- 
nical business which wishes to expand as it should must in some way avail 
itself of technical, Le., chemical and engineering, research. In the sense here 
intended, research covers all activity which looks toward the application to a 
given factory process or product of any available chemical or engineering 
knowledge not currently employed in connection with them. 

The business world has for a long time been familiar with various methods 
of insuring against discontinuance in the face of certain disasters — ^insurance 
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policies in favor of the company covering the life of an indispensable officer, 
policies covering bad accounts, and sinking funds accumulated in times of 
prosperity. It is high time, however, that all of our industrialists know that 
there is available an insurance of a higher type than any of these — organized 
research. Not only will such research insure that a business will continue 
uninterruptedly in the old way, but also that it will expand normally by im- 
proving its processes and its products, and also in some cases by finding new 
uses for its products and byproducts. Organized research is at once an invest- 
ment and an assurance of future growth and activity. 

Although there have always been active centers of research and competent 
research men imbued with the importance of their labors, the commercial 
world had, until comparatively recently, failed to see in these agencies the 
potent instrument for extension which is so greatly needed. The average 
industrialist, if he were cognizant of these activities at all, regarded them as 
something wholly academic and consequently of no concern to him. It is 
true that in the beginning the problems of the majority of these researches 
were those of pure science. The data which were a(5cuinulated were in many 
instances of the highest quality, and are even now considered to be classical. 
Work of this character is fundamental and therefore indispensable to all 
technical business. It is not surprising, however, that in spite of this satis- 
factory growth in pure science, the recognition of the value of organized in- 
dustrial research was only slowly realized. Fortunately, there have been from 
the beginning of our commercial development isolated examples of organized 
research in industry which proved to be highly successful. The number of 
these departments had increased relatively very greatly by the beginning of 
the present century, and the possibilities of industrial research were being 
considered favorably by a growing circle of our foremost industrial organiza- 
tions. The old belief that industry can be assisted only by those actively en- 
gaged in the productive phases of industry was placed well on the defensive. 
The newly demonstrated, or rather, slowly established, fact was the adapta- 
bility of the research methods and the data of pure science to the problems of 
industry. 

An interesting example, and an extremely valuable one, of a serious attempt 
to foster the research movement in industry is presented in the work of the 
Mellon Institute of the University of Pittsburg This institution is an out- 
growth of a department of industrial research established at the University of 
Kansas in 1907 by the late Dr. Robert Kennedy Duncan. At this time, as 
indicated above, the desirability of organized research in industry was appre- 
ciated. The whole subject of the proper organization of industrial research 
was so new, however, that progress was still relatively slow. The most 
successful installations of research laboratories were those of some of our 
large corporations. There research departments had grown from small be- 
ginnings, through the vicissitudes of repeated reorganizations, to positions of 
first importance to their respective compames. The mutual understanding of 
mdustriahst and research worker was still so unsatisfactory, however, that 
the founding of a department of research by an industrialist was a consid- 
erable financial hazard. ' 

Recognizing all of these conditions, Doctor Duncan formulated a plan for 
introducing individual firms to organized research on their own problems, and 
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for training men educated in the methods of research m pure chemistry to 
become leaders in their selected fields of technical research. By a fortunate 
circumstance Doctor Duncan was enabled to inaugurate the work at Kansas 
soon after he had perfected the fundamental principles of the plan. Briefly 
stated, the plan provided for the founding of temporary industrial fellowships 
at the University of Kansas by individuals or corporations who had specific 
chemical problems the solution of which were needed in industry. By the 
payment of a fixed sum annually for a period of one or two years the indi- 
vidual or corporation became the donor of such a fellowship. Renewals were 
possible if agreed upon. Exclusive rights to the data obtained and to the 
patents issued to the fellow belonged to the donor for a period of years. The 
selection of the research man, the fellow and the supervision of his work were 
the duty of Doctor Duncan, and subsequently of a committee of men who 
knew both the methods of research and those of the commercial world. The 
function of the University as a creator and distributor of knowledge was 
preserved by a provision in the contract stating that after a specified time a 
complete report of each research could be published by the authorities of the 
University. In this way the interests of all parties to the contract were cared 
for adequately. A capable research man was thus enabled to carry on work 
on an important technical problem, under proper guidance and in an atmos- 
phere which tended to stimulate him to his greatest efforts. The advantage 
of the use of expensive equipment and apparatus was enjoyed at a minimum 
expense to the donor. With proper regard to the secrecy which had to be 
observed in the interests of the donor, consultations with trained scientists of 
the University staff were provided for. 

Such was the plan of Doctor Duncan, which he conceived at the meeting 
of the International Congress of Applied Chemistry m Rome m 1906. Doctor 
Duncan went to Rome for this meeting after he had made an extended tour 
of inspection and study of the technical activities of Germany and France. 

After his return to the United States Doctor Duncan, who was the scientific 
editor of the Harper periodicals, published a series of articles on typical 
American industries in Harper^ s Magazine. In one of these articles, which 
treated upon the textile industries. Doctor Duncan referred to the large 
economic waste which was occasioned by the use of inefficient methods m 
the power laundry and in the textile bleachery. He stated emphatically that 
the destruction of fabrics was criminal and could be avoided by the discovery 
through intensive research of proper methods of working. This scathing in- 
dictment of the power-laundry industry by the champion of the research ideal 
made a strong impression upon Mr. E. Ray Speare, who showed his broad- 
mindedness and progressiveness by requesting Doctor Duncan to outline a plan 
for inaugurating the suggested research. The support for the work was prom- 
ised by the Alden Speare’s Sons Company, manufacturers of power-laundry 
supplies. The meeting of an enthusiast m the research ideal with a business 
man of broad vision was effected. Vigorous correspondence between these two 
principles perfected the details of the plans which Doctor Duncan had for- 
mulated, and the project of temporary industrial fellowship was launched 
speedily. Within a short time other business establishments availed them- 
selves of the opportunity afforded by Doctor Duncan’s enterprise. Researches 
in the chemistry of baking, of diastatic ferments for pharmaceutical use, of 
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the preparation of casein from buttermilk, of glass for illuminating purposes, 
of cement and hydrated lime and of petroleum and its products were soon 
under way. The plan was thus assured of a thorough trial, and all concerned 
made every effort to insure its success. 

After about three years of operation, during which time results were ob- 
tained which were satisfactory to all parties concerned, Doctor Duncan was 
called to the University of Pittsburg to develop his scheme of temporary in- 
dustrial fellowships on a still larger scale. Besides founding the research de- 
partment at Pittsburg, Doctor Duncan continued for a year or two to direct 
the greatly enlarged department at the University of Kansas. By this time, 
however, the demands of either school had become as large as one man could 
meet, so Doctor Duncan chose to confine his efforts to the work at Pittsburg. 
The chief factors leading to this decision were the favorable industrial environ- 
ment of Pittsburg and the financial support which the project received, 
strictly upon its merits, from the Mellon brothers, prominent bankers and 
^‘captains of industry” of Pittsburg. 

The considerable growth of the department of reseaich even at this time 
called for a greatly enlaiged staff of directors, increased' laboratory space and 
valuable special apparatus. In order to place the work of Doctor Duncan on 
a permanent basis, thereby rendering an invaluable service to the people of 
the United States through the industries which supplv their needs for various 
commodities, the Mellon brothers donated a sum of money to erect a suit- 
able building to house the research men and the administrative staff, and to 
endow the institute sufficiently to enable it to meet the expenses of adminis- 
tration, the addition of permanent mechanical equipment and the necessary 
operating expenses. None of the money paid by donors had been available 
for any of these purposes, so the gift of Messrs A. W. and R. B. Mellon was 
timely, since the institute was demanding more funds than might well be 
asked for from a single university. The greatly enlarged institute, now 
housed m one of the finest buildings for laboratory use to be found anywhere, 
is at once a memorial to Doctor Duncan and to Judge Mellon, father of the 
Mellon brothers, who was a forward-looking business pioneer of Pittsburg. 

The experimental stage of the system of industrial fellowship may fairly 
be considered to have been passed in February, 1915, when the permanent 
house was occupied. The number of fellowships m operation at that time 
was 23, and the number of fellows or research men was 35. The total annual 
sum contributed by donors then amounted to $65,000 This money paid 
only the salaries of the research men, the cost of chemicals and special ap- 
paratus used in their researches and the traveling expenses incurred m the 
pursuance of the researches. At the same time the institute was expending 
annually about one-third of this amount to take care of the members of the 
permanent staff of directors, the salaries of the office force and the main- 
tenance of building, permanent apparatus, etc. 

The soundness of the fellowship scheme is now generally recognized. 
Forty-seven fellowships are in successful operation, to the support of which 
$238,245 have been donated. The institute per se is expending $65,000 per 
annum m maintaining the staff and building. The administrative staff now 
numbers six, and the fellowships, employing about 70 men, are distributed 
among these directors according to their specialties. The favorable reception 
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of the opportunity to engage in research by this method on the part of our 
foremost industrialists is attested to by the evermcreasmg number of fellow- 
ships which are offered. At the present time no solicitation of donors is 
necessary, and there is, in fact, a waiting list of firms desirous of establishing 
researches. The accepting oF these offers is contingent upon providing suitable 
accommodations in the already crowded building and upon the selection of 
research men who by temperament, training and experience are peculiarly 
fitted to undertake the researches. The appeal to the research workers of 
the country is very strong, and the list of applicants includes not only large 
numbers of the most promising men who are beginning their careers in re- 
search, but also many of the best research workers with established records of 
sound accomplishment. 

During the eight years from March 1, 1911, to March 1, 1919, the total 
amount of money contributed by industrial firms or donors was $919,745. The 
institute itself provided during this same period over $330,000. Basing their 
decisions wholly upon the benefits derived, many donors continue to renew 
their fellowships, and new firms, after careful investigation of the results ob- 
tained by others, are eager to participate m the operation of the system. In 
many instances firms are instructed in the value of research as a result of 
their experience at the institute and proceed to install complete research 
laboratories of their own. Here, then, is one line of proof that properly 
planned, properly executed research is remunerative 

As a result of the successful work of Mellon Institute some of our univer- 
sities have inaugurated programs of industrial research. In every instance 
they have met with the heartiest cooperation from the institute in formulat- 
ing their plans and in making the changes from the established policy of 
Mellon Institute which individual circumstances dictate. The field is too 
large for any one institution, and the pioneers in the work welcome the 
accession of all units which give promise of helping to establish the research 
movement in industry. The adoption of similar methods by foreign universi- 
ties has followed, and the results obtained prove that the system is sound 
in the new surroundings also. 

The unprecedented demands which were made upon our industries as a 
result of the war have emphasized as nothing else could have done the essen- 
tial part which research plays in industrial progress Our shortsightedness in 
having entered so slowly into industrial research was very quickly made 
apparent. No time was lost, however, in establishing the laboratories which 
were needed so greatly. In spite of the difficulties attending such installations, 
and of the mistakes which were inevitable in proceeding so hurriedly, the co- 
operation of our men of science and our leading industrialists has resulted in 
a development which is without equal. The value of the right kind of re- 
search is unquestioned. Firm after firm which formerly had nothing to do 
directly with research is now planning to secure the benefits which are 
practically assured by the utilization of research methods. The question 
is no longer one concerning the desirability of research, but rather one of the 
proper organization of the research activity in a given business. Even the 
laboring classes now appreciate the fundamental importance of research to 
the economic life of the country. The resolution indorsing industrial re- 
search which was adopted by the delegates to the convention of the American 
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Federation of Labor at Atlantic City this summer is unique, and will prove 
to be of first importance to our country. Therein is embodied an idealism 
as well as a sane, practical program, which are worthy of any group of men 
whatsoever. The resolution is well worth the consideration of our industrial 
leaders and deserves the favorable action which it requests of congress. Again, 
representatives of the 119 national and international unions called together 
by President Gompers of the American Federation of Labor m conference 
at Washington during December, 1919, in their impressive bill of rights have 
inserted the following paragraph 

‘‘To promote further the production of an adequate supply of the world’s 
needs for use and higher standards of life, we urge that there be established 
cooperation between the scientists of industry and the representatives of 
organized workers.” 

Many of our foremost industrial organizations now have complete depart- 
ments of research In practically every instance the research laboratory has 
proved to be indispensable and its value to the business served is fully ap- 
preciated by the whole business organization. As example of highly successful 
departments of research, we may mention those of the Eastman Kodak Com- 
pany, Aluminum Company of America, General Electric Company, the 
National Aniline and Chemical Company, the Du Pont Company, the West- 
inghouse Electric and Manufacturing Company, the National Carbon Com- 
pany, the Hercules Powder Company, the United States Steel Corporation, 
the General Chemical Company, the Barrett Company, and the Goodyear 
Rubber Company. Many of these concerns consider their research efforts to 
be not only a benefit to themselves, but also an advantage to their cus- 
tomers, who share in the results of the laboratories’ successes through im- 
proved products and decreased costs made possible by improvements in 
processes. 

The small business has greater need of research activity than the powerful 
corporation, on account pf the relatively greater overhead per unit of pro- 
duction which the former generally bears. It is imperative, however, that all 
mistakes in installing a research organization in a small business be obviated. 
The large concern can weather the disaster of even considerable losses due 
to faulty organization, but the small business must be assured that its program 
is sound before it proceeds. Fortunately, several methods are available for 
small concerns to engage in industrial research. In the first place, a small 
business may establish its own laboratory. There are numerous instances 
where this policy has been followed with the most successful results. By way of 
illustration, we may describe briefly the experience of Leeds-Northrup Com- 
pany, manufacturers of electrical measuring instruments. In 1912, when the 
research laboratory was founded, this firm was doing a volume of business of 
several hundred thousand dollars per year. In laying down the policy of the 
department, an almost ideal working program was arranged. It is not too 
much to say that the greatest factors insuring the success of such an under- 
taking are the selection of the proper personnel and the relationship*^ main- 
tained between the research department and the executive and technical 
directors of the business. The general policy of the Leeds-Northrup labora- 
tory was decided upon by a committee consisting of the heads of the re- 
search, sales, production and engineering departments. The question of prob- 
lems to be attacked and decisions concerning the completion of certain re- 
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searches and the discontinuance of others was the province of this committee. 
Responsibility for the details of the work done rested properly upon the 
head of the research department and his associates, men trained m the 
prosecution of research. It is noteworthy, too, that the head of the research 
laboratory was treated as a reasonable member of the business and was not 
subordinated to a factory superintendent or to a manager of sales, for ex- 
ample. Complete records of the cost of each research were kept by the ac- 
counting department, and each accepted result from the laboratory was 
credited with its earnings, just as if it were a project submitted from the 
outside. In seven years the annual expenditures for research have increased 
from about $10,000 to about $35,000 per year. Within about six years from 
the start the total credits had equalized the total charges for research, while 
during the next two years the credit balance increased at a rapidly accelerated 
rate. 

Another method of organizing research which is especially attractive to 
small concerns is the estabhshment of a research laboratory or of an in- 
dustrial fellowship by an association of manufacturers. The latter of these 
schemes was first proposed and earned out by the Mellon Institute. Subse- 
quently, the National Canners’ Association established their own laboratory 
at Washington. At the present time there are m successful operation at 
Mellon Institute eight of these association fellowships. The problems dealt 
with are those of the leather-belting, refractories, sheet-metal, magnesia, 
asbestos, fiber-board, insecticides and laundry industries. This type of fel- 
lowship is particularly valuable, as it enables the institute to be of direct 
service to large groups of industrial concerns. Moreover, the successful oper- 
ation of these fellowships gives rise to more stable relations of cooperation 
among the members of the associations by the introduction of the reciprocal 
exchange of experience and research results 

Still another method for securing direct benefit from research, which is 
also particularly applicable to small businesses, is the cooperation of com- 
mercial research laboratories There are at present a number of these labora- 
tories which specialize in problems of industrial research. Specific problems 
are accepted by them for investigation, or a general study of factory processes 
and products will be made. Work of this kind is arranged for on the basis of 
a schedule of fixed fees. 

Beside the agencies furthering research which have been mentioned, others 
have sprung up which promise to contribute valuable results. During the 
war the Council of National Defense provided a useful organization which 
made considerable progress towards introducing research methods into in- 
dustry and standardizing the methods of organizing research projects in 
industry. As a result of the activities of the reorganized National Research 
Council it has been shown that in spite of the substantial progress which 
research has made in this country, the program is still in its initial stages. 
Of the 275,000 manufacturing concerns in the country, fewer than one-fourth 
of one per cent have laboratories of any description. Only half of these 
laboratories are what they should be, while the number of research labora- 
tories IS pitifully small. The new function of the Research Council is to 
assist in organizing group research undertakings. One project under way is 
the establishment of a research laboratory for investigating alloys. As at 
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present planned, the contributing members are to be largely manufacturers 
who need alloys with special properties, rather than those who make alloys. 
One hundred members, each contributing $100 annually for five years, are con- 
sidered necessary to insure the success of the project. In a similar way, other 
groups of industrialists are being interested in research with good prospects 
of success. 

Renewed interest in research is being displayed also by certain depart- 
ments of the government. Budgets for research activities are provided for 
on an enlarged scale in the deficiency bill now under consideration by congress. 
The total for industrial research is $250,000. A special bill to defray the costs 
of investigation of the production of oil and other products from oil shale 
has been proposed by Senator Henderson, of Nevada. After a careful review 
of the situation, passage of the bill or of a similar one was recommended by 
Secretary Lane, to whom the above bill was referred for a report by the senate 
committee on mines and mining. Although the government bureaus have 
been active and successful in research work in the past, the demands for the 
present are insistent for their enlarged participation m-* industrial research. 

A further example of group research is furnished by an announcement of 
the recently organized Petroleum Institute. This association is composed of 
the executive officers and of the principal technical directors of the prom- 
inent companies of the petroleum industry. Their program of research, which 
IS to be started at once, calls for the expenditure of $500,000 annually. Be- 
sides the technology problems of the industry, such as the improvement of 
■methods of distillation and refining, and the recovery of acids used in the 
refining of distillates, the Institute plans to study the economic and sta- 
tistical phases of the industry also. The character of the men supporting the 
project and the ample funds which the institute is providing insure that not 
only the petroleum industry but also the public will receive large benefits 
from this undertaking. 

Practically all of the methods of conducting research m industry which 
have been described as important ones in the industrial life of the United 
States are being utilized in foreign countries. England, France, Japan and 
Canada are particularly active in this line of work. Germany had early taken 
advantage of research in her industries and will certainly resume the practice 
as soon as conditions become at all settled. In England and Japan, at leeist, 
the movement is being assisted in certain instances by the governments in a 
way which amounts practically to a subsidy. With such keen rivals, we must 
develop our own research projects to the fullest possible extent. 

Any of the research organizations which have been mentioned, and any 
others which may be developed, call for careful consideration of costs. Obvi- 
ously, every individual research problem engaged m cannot show a profit to 
the company concerned. Neither does every advertising campaign nor every 
change in factory processes developed in the old way bring returns. All of the 
data at hand, however, prove that,, considered as a department, the efficient 
research organization is an asset. 

During the year 1918 there was expended for chemical laboratory research 
alone by American industrialists about $10,000,000. It is impossible to state 
how much more was expended in experimentation m the factories themselves. 
Afi a rough guide to the expenditure which is required to install a chemical 
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laboratory, it may be taken that the first cost of the laboratory will be about 
$3,500 per scientific worker employed. The annual cost of maintenance of 
such a laboratory is probably about the same amount per man, on the average. 

As is the case m other departments of an organized business, the greatest 
problem in research administration is the securing of qualified investigators. 
The failure of the research organization in a given instance is no indictment of 
the system of research, but rather of the individual director of research or of 
the scheme of organization under which he was compelled to work. The new- 
ness of research activity has already begun to pass and the problem of train- 
ing research men is being met more and more thoroughly by our schools. 
Capitalization of the fund of experience already acquired and the increasing 
supply of properly trained research men now make possible the founding of 
adequate research departments with no considerable element of risk. 

Finally, our universities or technical schools — although in a manner 
awakened to the importance of this research movement — have still a long way 
to go. There is no reason why every such school should not perform the 
functions of the Mellon Institute to a greater or less extent. The academic 
viewpoint of the ordinary college professor must be changed and such schools 
be led to realize the great opportunity offered them of joining science with 
business m a union that will be happy for both. 
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CONSTITUTION AND BY-LAWS 
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treasurer, shall have their names stricken from the roll. 
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IX. No paper shall be entitled to a place on the program unless 
the manuscript, or an abstract of the same, shall have been pre- 
viously delivered to the secretary. 
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Abbreviations. The following abbreviations for institutions have been used* 

K. S A. C. Kansas State Agricultural College. 

K. S T. C. Kansas State Teachers College 
U of K. University of Kansas 

Other abbreviations follow those used in the Summarized Proceedings of the 
American Association for the Advancement of Science 


The year given indicates the time of election to membersh'p 


HONORARY MEMBERS 

Barber, Marshall A., Ph D , 1904, U. S Public Health Service, 118 Court House 
Bldg , Memphis, Tenn (Greenwood, M ss ). 

Cockerell, T D A , D Sc , 1908, prof zoology, Univ Colorado, Boulder, Col 

Franklin, W. S., Sc D , 1897, prof physics. Mass Inst Tech , Cambr.dge, Mass 

Franklin, Edward Curtis, Ph D, 1884, prof chemistry, Leland Stanford Jr. Univ, 
Cal. 

Gnmsley, G P , Ph D , 1896, geolog cal eng., Baltimore and Ohio R R , 4405 Under- 
wood Road (Gilford), Baltimore, Md 

Hitchcock, A S , Sc D, 1893, pnncipal botanist, U S Dept, Agnc , Washington, 
D. C 

Harr s, J Arthur, Ph D , 1900, head Dept Botany, Univ Minnesota, Minneapolis, 
Minn. 

Kellogg, Vernon L , LL. D , Sc. D., 1920, permanent sec National Research 
Council, Wash ngton, D C 

McClung, C E., Ph D , 1903, dir. Zoology Lab., Univ Pennsylvania, Philadelphia, 
Pa. 

McCollum, E V , Ph. D , Sc D , 1902, prof, biochemistry, John Hopkins Univ., 
Baltimore, Md 

Nichols, Edward L., Ph. D , Sc D , 1885 (honorary member, 1897), prof, physics 
(emeritus), Cornell Univ , Ithica, N. Y 

Riggs, Elmer S , M A , 1896, assoc curator palaeontology, F eld Mus Nat. Hist , 
Chicago, 111 

Wagner, George, M A , 1894 (honorary member, 1904), assoc prof, zoology, Univ. 
Wisconsin, Madison, Wis 


LIFE MEMBERS 

Agrelius, Frank U. G., M A , 1905, assoc, prof, biol , K. S T C Emporia, Kan, 
Allen Herman Camp., Ph. D , 1904, prof chemistry, U. of K., Lawrence Kan. 
Bailey, E H. S , Ph. D., 1883, prof, chemistry, U. of K , Lawrence, Kan. 
Bartholomew, Elam, Sc D,, 1896, retired, Stockton, Kan. 

Bartow, Edward, Ph. D , Sc. D., 1897, prof and head Dept Chemistry, Univ. 
Iowa, Iowa C.ty, Iowa. 

Baumgartner, William J., A M., 1904, assoc, prof, zoology, U. of K., Lawrence, Kan 
Beede, Joshua W., Ph. D., 1894, prof, geology and paleontology, Indiil|ia Univ 
Bloomington, Ind’. 
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Bushong, F. W , Sc. D., 1896, 2636 F fth St . Port Arthur, Tex. 

Cady, Hamilton P , Ph. D , 1904, prof chemistry, U of K , Lawrence, Kan 
Copley, Rev. John T , 1903, Olathe, Kan 

Cragm, F W., Ph D , 1880, 912 Migeul St., Colorado Springs, Col. 

Crevecoeuf, F F , 1900, Onaga, Kan 

Cook, W A., M. S, 1907, leal estate business, 1414 Highland St., Salma, Kan 
Dams, F. B , Ph D , 1902, prof chemistry, U of K , Lawrence Kan, 

Deere, Emil O , M. S iQ^St dean and prof biology, Bethany Col , Lmdsborg, Kan. 

Dunlevy, R. B , M A , 1896, Southwestern Col , Winfield, Kan 
Eby, J Wh t, B S , 1903, banker, Howard, Kan 
Eyerly, T L , 1906, Dallas, Tex (Ma 1 returned ) 

Failyer, George H , M S , 1879, retired, R R 4, Manhattan, Kan 
Faragher, Warren Fred, Ph D , research chemist, Un vcrsal Oil Products Co , 
Riverside, 111 

Garrett, A O , 1901, M A , head Dept B ology, East High School, Salt Lake 
City, Utah 

Graham, T. D , M S , 1879, State Board Agric , Topeka, Kan 

Harman. Mary T , Ph D , 1912, prof 2oology, K S A C , Manhattan, Kan. 

Harnly, Henry J, Ph D,, 1893, Prof biology, McPherron, Col, McPhetson, Kan 

Harrhbarger, Wiliam A , Sc D, 1903, prof mathematics, Washburn Col., Topeka, 
Kdn 

Havenhill, L D , Ph C , 1904, dean S^'hool Pharmacy, U of K , Lawrence, Kan 
Haworth, Erasmus, Ph D , 1882, U of K , Lawrence, Kan 
Keller, W H, A B, 1898, late piof mat! ematics , K S T , Emporia, Kan 
Deceased 

Knaus, Waiien M, D Sc, 1882, entomologist, editor “Democrat Opm on”. Me 
Pherson, Kan 

MeWharf, J M , M D , 1902, 715 Princeton St , Ottawa, Kan 
Metkei, Grace R, A B, 1899, city librarian, Ottawa, Kan 
Menn nger C F , M D , 1Q03, 1407 West 10 h St or R 4, Topeka, Kan 
Miller, Ephraim, Ph D , 1873, 558 No^th Lakes Ave , Pasadena, Cal (Prof emeri- 
tus mathematics and astronomy, U of K ) 

Nissen, A M , A. B , 1888, farmer, Wetinore, Kan 
Peace, Larr> M , 1904, West Ninth St , Lawrence, Kan 
Robertson, W R B., Ph D , 1905,, K. S A C , Manhattan, Kan 
Reagan, Albert B , Ph D., 1904, Indian Field Service, Ouray, Utah 
Sayre, Luc us E , Ph M., 1885, late dean School of Pharmacy, U of K , Lawrence, 
Kan Deceased 

Schaffner, John H, M S, 1903, lesearch prof botany, Ohio State Univ , Colum- 
bus, Ohio 

Scheffer, Theodore, M A , 1903, assoc biologist, USB ological Survey, Puyal- 
lup, Wash 

Shirk, J. A. G., 1902, prof mathematics, K S T C , Pittsburg, Kan 
Shelley, Edwin Taylor, M D , 1892, Atchison, Kan 

Sm th, Alva J , 1892, consulting eng , 810 Boylston St , Pasadena, Cal 
Smyth, Lumma C R , Ph D , 1902, 235 Acton Road, Columbus, Ohio 
Sterling, Charles M , A. B , 1904, assoc prof botany and pharmacogonsy, U of K , 
Lawrence, Kan 

Sternberg, Charles H , M A , 1896, 4046 Arizona St., San Diego, Cal 
Walker, P F , Ph D,, 1905 late dean School Engng , U of K., Lawrence, Kan 
Deceased 

Ward, Milan L , D. D., Late prof mathematics (emeritus), Ottawa Univ., Ottawa, 
Kan Deceased. 

Welin, John Er c, D. Sc , 1889, prof chemistry, Bethany Col , Lindsborg, Kan. 
Willard, Julius T., D. Sc , 1883, vice-pres. and dean Div General Science, K S A 
C , Manhattan, Kan. 

White, E. A., M. A , 1904, prof chemistry, U of K., Lawrence, Kan. 

Wooster, Lyman C., Ph D., 1889, prof biology and geology, K S T C , Emporia, 
Kan. 

Yates, J. A., M. S 1898, prof chem stry and physics, K. S T C., Pittsburg, Kan, 



10 


KANSAS ACADEMY OF SCIENCE 


ANNUAL MEMBERS 

The list includes the names of those who have been members at any time dur- 
ing the period I92a-i9i26» Members paid up for 1928 are indicated by an asterisk*. 
The year given is that of election to membership. If two years are given, the 
second signifies re-election. 

*Ackert, James Edward, Ph D., 1919, prof zoology and parasitologist, K. S A. C., 
Manhattan, Kan 

♦Ahlborn, Margaret, M S , 1928, assoc, prof, food economics and nutrition, K S. 
A. C , Manhattan, Kan 

♦Albertson,! F. W , B S , 1928, assoc prof, agric., Hays, Kan. 

Anderson, Forest N , iqi8, 31 1 South Fortieth St., Ph.ladelphia, Pa. 

Anderson, B. M , 1925, Animal Husb Dept , K S A C , Manhattan, Kan. 

♦Albright, Penrose S , B S , 1926, asst prof physics and chemistry, Southwestern 
Col., W nfield, Kan. (2405 Chamberlain Avc , Madison, Wis. 

Alter, Dinsmorc, prof. English, U of K , Lawrence, Kan. 

Allen, Bennet M , Ph D., 1913, prof zoology. Southern Branch Un’v. California, 
Los Angeles, Cal , 

♦Allen, Fred W Jr , M A , 1927, 748 Osage Ave., Kansas City, Kan. 

Angulo, A W., Ph D , 1925, head Tech Lab , Wister Inst , 36th and Woodland 
Avc , Philedelphia, Pa. 

♦Ayres, H. D., 1928, Univ Wichita, Wichita, Kan 

♦ Baker, H, G , My A , 1926, assoc prof biology, Southwestern Col , Winfield, Kan 
Baker, Lillian, M A , 1925, prof clothing and textiles, K S A C , Manhattan, Kan 
Balch, W. B , 1922, asst, prof horticulture, K S A C , Manhattan, Kan 

♦ Bartlett, Walter E., M D , 1922, physician. Belle Plame, Kan. 

•Barnett, R J , M S , 1922. prof, horticulture, K S. A. C , Manhattan, Kan 

♦ Bennett, James L., M A , 1928, prof physics, Ottawa Univ , Ottawa, Kan 

♦ Berry, Sr., M. Sebast an, A. B , 1911, Supt Schools, St. Paul, Kan 
♦Ben-gston, Linus, 1924, chemistry. Bethany Col , Lindsborg, Kan 

Bla r, J. A , 1923, McPherson Col . McPherson, Kan 
♦Blickenstoff, Paul, 1928, 804 14th St , Narna, Idaho 
♦Boone, George N , 1928, McPherson Col , McPherson, Kan. 

♦Borman, Ina M , B. S., 1928, supervisor science, K S. T. Cm Empona, Kan 
♦Bowman, J L., 1928, McPherson Col., McPherson, Kan. 

Bradley, J H., 1923, Russell, Kan. Deceased 

♦Branch, Hazel E., Ph D , 1924, prof zoology, Wichita tTniv., Wich ta, Kan 
Bretnall, George H., 1922, Baker Umv., Baldwin, Kan (Present address, 1900 W. 
Jackson St , Munc c, Ind ) 

♦Brewster, Ray Q , Ph D , 1919, prof chemistry, U. of K., Lawrence, Kan 

♦ Brinkley, J R., M D., 1923, physician, Milford, Kan. 

♦ Britton, Wiley, 1923, a Mill St., Kansas City, Mo 

Brooks, Charles H., B, S., 1928, instr. corres study, Hays, Kan 
Brown. Alice L., 1921, Harlem Hosp. Lab., Bellevue and All cd Hospitals, New 
York, N. V. 

♦Brunson, A. M., Ph. D., 1928, assoc agronomist, U. S. Dept. Agnc., K S. A, C, 
Manhattan, Kan. 

♦Bryson, Harry R , M. S , 1928, instr. entomology, K. S. A. C , Manhattan, Kan 
Burgin, Wtlham, 1925, McPherson Col., McPherson, Kan 

Burt, Mrs. Mac Danhicm, B. S., 1925, Dept. Zoology, Univ Mich., Ann Arbor, 
Mich. 

♦Burt, Roy A , B S., 1923, geologist, 738 Board of Trade, Kansas City, Mo. 
♦Buahnell, Leland D., Ph D., 1908, prof, and head Bacteriology Dept., K S. A. C., 
Manhattan, Kan. 

♦Call, L. , E., M. S., 192a, dean Div. Agric , director Agric. Exper. Station 
K. S. A, C , Manhattan, Kan 

♦Chaney, Margaret, Ph. D., 1928. prof, food economics and nutrit’on, S. A. C., 
Manhattan, Kan. 

♦Carpenter, A C., president Lesh Oil Co., Ottawa, Kan. 

♦Challans, Joanna Seiler, A. B., 1928, grad, research asst, zoology, K. S. A. C., 
Manhattan, Kan. 
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Charles, Grace M , 1918, 461 Park Ave., River Forest, 111 . 

Cheatum, Elmer, M. S , 1922, Dept Zoology, Southern Methodist Un v , Dallas, 
Tex 

♦Clay, G. Harry, B. S , 1826, chemical eng., 420 West 59th St., Kansas City, Mo 
Cloyd, Ann e G., B. S , 1924, 1754 North Holyoke Ave , Wichita, Kan. 

♦Coghill, George E., 1918, prof, anatomy, Wister Institute of Anatomy and Biology, 
Philadelphia, Pa 

Collins, J. H , 1923, Hays, Kan., (Mail returned.) 

Cohn, E C , 1923 ^ 509 East 62nd St., Chicago, 111. 

Converse, E. C , 1922, Manhattan, Kan Deceased. 

♦Cook, G. S , A B , 1922, Luray, Kan 

Cooley, Robert A , B S , 1910, Head Dept Entomology, Montana State Col , Boze- 
man, Mont 

♦Coonfield, Ben R , M. S., 1927, Austin Teaching Fellow Zoology, Harvard Univ., 
Cambridge, Mass 

♦Cowles, Iva F , B. S , 1928, assoc prof clothing and textiles, K S. A C., Manhat- 
tan, Kan. 

Cragoe, E J , 1925, Baker Univ., Baldwin, Kan. 

Crawford, Mrs Naomi Zimmerman, 1925, 724 Kearney St , Manhattan, Kan 
♦Crow, H. Ernest, A M , 1926, prof biology, Friends Univ , W ch ta, Kan 
Danheim, Bertha, L , M S , 1919, Township High School and Junior Col , LaSalle, 
III 

♦ Davidson, Arthur W, Ph. D, 1927, assoc prof chemistry, U of K , Lawrence, 

Kan. 

Davis, F. B , 1923, no address 

Dav.s, Charles D , B S , 1926, asst prof agronomy, K. S A. C , Manhattan, Kan. 
Davis, Edgar W , M. S , 1923, asst, entomologist, box 342, Richfield, Utah. 

♦ Dean, George A , M S 1912, head Dept Entomology, K S A C , Manhattan, Kan. 
Deel, Samuel Asher, Ph. B., 1913, Baker Univ., Baldwin, Kan. 

♦ DeForest, Howard, Ph D , 1921, Dept Botany, Southern Branch Univ. California, 

Los Angeles, Cal. 

♦ DeLand, Maude Sayers, M. D., 1928, physician, State Hospital, Topeka, Kan 
♦Dellinger, Orris P , Ph D ,, 1909, prof, b ology, K S T. C , Pittsburg, Kan, 

Dobbs, Jean S., 1925, asst prof, home economics, K S A. C , Manhattan, Kan. 
♦Doell, J H , M. A , 1926, prof, biology. Bethel Col , Newton, Kan. 

Doubt, Sarah L , Ph D , 1923, prof botany, Washburn Col , Topeka, Kan. 
♦Douglass, J R., M. S , 1928, asst, entomologist, U S. Bureau Entomology, Es> 
tancia, N M. 

♦Dowd, Dorothea R , M. S., 1928,, instr. zoology, K S. A. C , Manhatan, Kan. 
Dunton, Lela E., 1926, K. S A. C , Manhattan, Kan (Mail returned.) 
Eikenberry, W. L., 1922, Pennsylvania State Col., State College, Pa. (Mail re- 
turned.) 

♦ Edgington, Orland, B S , 1928, science teacher, Almena High School, Almena, 

Kan. 

♦ Eldridge, Seba, Ph D , 1928, assoc, prof, sociology, U of K , Lawrence, Kan 
Elsey, Howard N., Ph D , 1919, research chemist, Westinghouse Electric Mfg. 

Co., E. Pittsburgh, Pa. 

Emery, G., 1920, Missouri State Teach Col., Cape Girardeau, Mo 
Emery, W. T , 1926, High School, Wichita, Kan. 

Englund, Eric, U. S. Dept Agric , Washington, D. C 
Ericson, Herman C., 1921, last address, Lawrence, Kan. 

Evans, H. P., 1923, K S. T C., Pittsburg, Kan. (Mail returned ) 

♦ Evans, Neal E., B. S., 1926, instr. Junior High School, 903 Houston St., Manhat- 

tan, Kan. 

Fackler, H. L., 1918, last address, Knoxville, Tcnn. 

♦ Farrell, F. D., B. S., 1824, president, K. S. A. C, Manhattan, Kan. 

Fay, Arthur, M. S , 1923, assoc, prof, bacteriology, K. S. A. C., Manhattan, Kan. 
Finlayson, John D., LL. D., 1926, chancellor, Univ Tulsa, Tusla, Okla. 

Fleenor, Frank L., 1923, Joilet Twp. H. S., Joilet, 111 . 

♦Fletcher, Worth A., Ph. D., 1938, assoc prof, chemistry, Wichita Univ., Wichita. 

Kan. 



12 


KANSAS ACADEMY OF SCIENCE 


♦Foster, Martha E., M S., 1925, mstr biology, Tulsa High School, Tulsa, Okla. 

♦ Friesen, Abraham, M A , 1928, prof chemistry, Bethel Col., Newton, Kan 

♦ Ford, Helen, Ph D , 1928, head Dept. Child Welfare and Eugenics, K. S. A. C., 

Manhattan, Kan 
Fruse, A P , 1925, no address. 

♦Gates, F C , Ph D , 1922, prof, botany, K. S A C., Manhattan, Kan. 
♦Garanson, Clifford E , B. S., 1927, Dwight, Kan 

♦Gloyd, Howard K , B. S , 1922, mstr zoology, K. S A C , Manhattan, Kan 

♦Goldsmith, William M , Ph D , 1924, prof b ology. Southwestern Col , Winfield, 

Kan 

Green, R M , 1922, prof agric conomics, K S A C , Manhattan, Kan 
♦Greeder, Herman, D. V M , 1928, 720 South Roosevelt, W chita, Kan. 

♦ Grimes, Waldo E., Ph D , 1925, head Dept. Agricultural Economics, K. S A C , 

Manhattan, Kan 

Groenmg, A A , 1924, Univ Colorado, Boulder, Col , (Mail returned ) 

Groesbeck, Arthur, B S , 1922, United Light and Power Co , Manhattan, Kan 
( unns, C. A , 1924, tecnician. Zoology Dept , K S A C , Manhattan, Kan 
Gustafson, C E., A B , 1924, mstr Manual Tra nmg High School, 109 West 6ist 
St , Kansas City, Mo « 

♦Gosselin, Charles J , A B , 1928, Expt Lab , New Orleans Ref Co , Sellars, La 
♦Gordon, W. E , Ph D , 1928, physics and astronomy, K S T C , Hays, Kan 
♦Hafenrichter, A L , Ph D , 1928, prof, botany. Baker Un v , Baldwin, Kan 
Hall, Clifford J , 1922, mstr High School, Empor a, Kan 

Hall, E Raymond, Ph D , 1923, curator mammals Museum Vertebrate Zoology, 
Univ California, Berkeley, Cal 

Hamilton, J O , Ph D,, 1919, prof physics, K S A (' , Manhaf-an Kan 
♦Hams, C. L , Ph M, 1928, attorney-at-law Box 1088, Eldorado, Kan 

♦ Hartman, Hugh E, B S, 1928, test eng, 258 North Mart nson Ave , Wichita, 

Kan 

Hay, Louise, 1923, Augusta, Kan (Mail returned ) 

Hayes, William P , 1918, asst prof entomology, Univ Illinois, Champaign, 111 
♦Henning, C W , B S , 1928, sc ence teacher High School, St.lwell, Kan. 

♦ Henry, Edwin R , B S , 1927, Dept Psychology, Ohio State Umv , Columbus, Ohio 

♦ Herrick, Earl H., M S , 1927, Austin Teaching Fellow, Zoology Dept . Harvard 

Univ , Camhr dge. Mass 

♦Hershey, J Willard, Ph D , 1920, prof chem stry, McPherson Col , McPherson, 
Kan. 

♦ Hertzler, Arthur E , M D , Ph D , LL D , 1928, prof surgery, Univ Kansas 

Medical School, head surgeon Halstead Hosp , Halstead, Kan 
♦Hesse, Mrs Katherine, M S , 1926, asst prof clothing and textiles, K S A C , 
Manhattan. Kan 

♦ Hill, Robert T., 1928, B S., grad asst, zoology, K S A C., Manhattan, Kan 
Hisaw, Fred L , 1921, asst prof zoology, Univ W sconsm, Mad son, Wis 
Hirsh, Rudolph, B S, 1018, chemist, Ridenour Baker Grocery Co, 24 East Con- 
cordia, Kansas Cit>, Mo 

♦Hoard, Earl C., 1928, Kingsdown, Kan. 

♦ Hodger, Joseph M , B. S., 1928, techn cian, Dupray Lab , Hutchmson Kan 
Hoffman, William E., 1920 nstr , Canton Christian Col , Canton, Ch na 

♦Holton High School, head Science Dept , 1928, Holt-^n, Kan 

♦ Horn, Elsa, M S., 1928, mstr. botany, K. S A C , Manhattan, Kan 

♦Horton, John R., B ^ , 1927, assoc entomologist, U S Dept Agr c , 126 South 
Minn. Ave., Wichita, Kan 
Hughbanks, Leroy, 1914, minister Anthony, Kan. 

Hughes, J S , 1926, prof chemistry, K S A. C , Manhattan, Kan. 

♦Humphrey, Irwin, M. S., research chemist, Hercules Pwd. Co , Kennel, N. J. 
♦Hungerford, H. B., Ph D., 1920, head Dept Entomology, U. of K , Lawrence, Kan 
Hunter, W. S.\ Ph D, 1919, prof psychology, Clark Univ., Worcester, Mass 
♦Ibsen, Heman L., Ph D , 1922, prof genet cs, Animal Hush. Dept., K S A. C., 
Manhattan, Kan. 

♦Jardine, W. M., Ph. D , 1919, sec. U. S. Dept. Agric., Washington, D. C. 

♦Jewell, Minna E., Ph, D , 1925* asst prof, zoology, K S. A C., Manhattan, Kan 
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♦Johnson, George E., Ph. D , 1925, assoc prof, zoology, mammalogist Agnc Exper. 
Sta., Manhattan, Kan. 

Johnson, Charles E., prof State Col. Forestry, Syracuse, N. Y 
♦Johnson, C. G. Harry, M. A., 1928, asst, prof chemistry, Colorado Agric Col 
Fort Collins, Col. 

Johnson, E. J., instr zoology. High School, Ft. Collins, Col. (Mail returned.) 
♦Johnston, C. O., M. S , 1928, asst plant pathologist, K. S A C., Manhattan, Kan 
Jones, Ethel Ann, A M , 1924, instr chemistry, U of K., Lawrence, Kan. 

♦Jones, William E , B S , 1298, principal Junior High School, Garden City, Kan. 

♦Jones, F B , D V S , 1928, veterinarian, 517 Leavenworth St., Manhattan, Kan 
♦Justin, Margaret M , Ph D, 1925, 1928, dean Div Home Econom cs, K. S. A C, 
Manhattan, Kan 

Kelly, E C , Ph D , 1921, prof entomology, K S A C.. Manhattan, Kan 

Kelley, F J 1919, U of K , Lawrence, Kan 

Kester, F. E , 1927, prof physics, U of K , Lawrence, Kan 

♦ King, Herbert H , Ph D., 1909, prof and head Chemistry Dept , K S A C , 

Manhattan, Kan 

♦Kitchen, Mary E , B S., 1024, R R 1, Box 38A, Lamed, Kan 

♦Kramer, Martha, Ph D , 1925, prof food economics and nutrition, K S A C., 

Manhattan, Kan 

Krull, Wendell, 1926, Elmhurst Col , Llmhurst, 111 

Krumm, Martha M , Ph D , 1025, prof food economics and nutrition, K S A C 
Manhattan, Kan 

Laferne, B. W., B S , 1926, student. Western Reserve Medical School, Cleveland, 
Ohio 

Laing, H R , 1920, 112 Ferman Ave , Milan, Mich 

Laird, P. E , M A , 1923, head Dept Chemistry, Oklahoma Teachers Col , Durant, 
Okla 

Langworthy, Asher E , 1022, State House, Topeka, Kan 

♦[..arson, Mary E , A. M , 19^5. assoc prof zoology, IT of K , Lawrence, Kan. 
♦T^arson, Iva, B A., 1928, asst Genetics, K S A C , Manhattan, Kan 
Lash, Mendel E , B. S , 1926, Nebraska State Normal School, Chadron Neb 
♦Latimer, Homer B , Ph D , 1928, prof, anatomy, U of K , Lawrence, Kan 
Latshaw, W L , 1923, assoc prof chem’stry, K S A C , Manhattan, Kan. 
♦T^awson, Paul B , Ph D , 1919, prof entomology, U of K , Lawrence, Kan 

♦ Lehman, Roy P , A B , 1928, geologist, Sincla r Oil Co , Tulsa, Okla. 

♦ Lindahl, Glen W , B S , 1928, supt schools, Munden, Kan 

♦ L ndlcy, E. H , Ph D , LL D , 1923, chancellor, U of K , Lawrence, Kan 

♦ Lindsdale, Jean M , Ph D , 1028, research assoc California Museum Vertebrate 

Zoology, Univ. Californ a, Berkeley Cal 
Lippincott, Wm A , Ph D , prof poultry husbandry. Col of Agnc , Univ Cali- 
forn a, Berkeley, Cal 

Lough, Mrs Orpha Maust, M S , 1926, Apt C 24, 540 West 123rd St , New York, 
N Y 

Lumb, John W , D. V M , extension veterinarian, K S A C., Manhattan, Kan 
♦Lyon, Er’c, M S , 1926, assoc prof, physics, K. S. A C , Manhattan, Kan 

McCampbell, C W , 1922 p-of animal husbandry, K S A C , Manhattan, Kan. 

McClelland, Ray, 1922, Highland, Kan. Deceased 

♦ McColloch, J W., M S., 1011, prof entomology, K. S. A C , Manhattan, Kan 
♦McDonald, Clinton C , Ph D., 1928, prof botany, Wichita Univ , Wichita, Kan 
♦McKinley,! Lloyd, 1928, Wichita Un v , Wichita, Kan. 

♦McMasters, Belle M., B. S , 1928, student, K S T. C., 923 Market St., Emporia, 
Kan. 

Marlatt, F. A., 1920, 344 North i6th St , Manhattan, Kan 
Matthews. W H,, 1920, K > S T C , Pittsburg, Kan. 

♦Maus, Pearl M , M S,, Auburn, Kan. 

♦Melchers, Leo Edward, M. S., 1918, head Dept. Botany and Plant Pathology, K. 
S A. C., Manhattan. Kan. 

♦Menningcr, Karl A., M. D. 1910 physician, Mulvane Bldg, Topeka, Kan. 
Merrill, J". H., 1918, Raynham, Mass. 

Meyer, John J., 1924, Kansas Wesleyan Col., Salina. Kan. 
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*Michner, John M., M. S , igas, instr., chemistry, Wichita High School, Wichita, 
Kan. 

♦Miller, A W., M. S,, 1928, instr. chemistry, Hutchinson Junior Col., Hutchinson, 
Kan. 

♦Miller, Edwin Cyrus, Ph. D., 1918, prof, botany, K S. A. C., Manhattan, Kan. 
Miller, Lots, 1926, instr High School, Winfield, Kan. (Mail returned ) 

♦Miller, R. F., Ph. D., 1926, prof physics, Col. Emporia, Emporia, Kan 
Mitchell, U. G , Ph D , 1926, prof mathematics, U of K , Lawrence, Kan, 

Mix, Arthur Jackson, Ph D , 1918, prof, botany, U. of K , Lawrence, Kan 

♦ Moore, Fleming G., Ph. D , 1927, prof physics, Washburn Col , Topeka, Kan. 
♦Moore, Raymond C , Ph. D., 1918, state geologist, professor geology, U. of K., 

Lawrence, Kansas 

♦Moore, Roy, 1928, rodent control, U. S. Biological Survey, Extension Div., K. S. 
A. C., Manhattan, Kan 

Morris, Charles S., 1923, Manchester Col., N Manchester, Ind 

♦Morrison, Beulah May, Ph D , 1928, asst prof psychology, U of K , Lawrence, 
Murray, Mrs. J. W., 1913, last address. 504 Louisiana St., Lawrence, Kan. 
♦Nabours, R. K , Ph. D , 1910, prof and head Zoology Dept., K S A C , Manhat- 
tan, Kan. « 

Nelson, C. F , 1923, last address, Lawrence, Kan 
Newman, P. J , 1922, 914 Leavenworth St., Manhattan, Kan 
♦Nininger, H H , 1921, McPherson Col , McPherson, Kan. 

♦Nolf, L. O., B S., 1928, research asst zoology, K S A. C , Manhattan, Kan 
♦Oman, A E„ B S., M. F , 1928, asst, biologist, U. S Biological Survey, Exten- 
sion Div., K. S. A. C., Manhattan, Kan. 

Oncley, Lawrence, 1926, Southwestern Col., Winfield, Kan. 

O’Roke, Earl, 1917, Dept Zoology, Univ California, Berkeley, Cal. 

♦Oxnard, H W , B. S , 1928, asst eng., A. T. &; S. F. R R Tooeka. Kan 
♦Painter, Reginald, Ph. D., 1927, asst. prof, entomology, K. S A C., Manhattan, 
Kan. 

♦Pankratz, David S , M. A., 1928, instr anatomy, U. of K , Lawrence, Kan. 

♦ Parker, J. H., Ph D , 1918, prof, crop improvement. Dept Agronomy, K S A. C., 

Manhattan, Kan. 

Parker, Ralph L., Ph. D., 1926, assoc prof entomology and apiculture, state 
apiarist, K. S. A. C., Manhattan, Kan. 

♦Payne, Nellie M., Ph D , 1920, scientific staff, Biological Abstracts, Zoological 
Lab., 38th and Woodlawn Avc , Philadelphia, Pa 
Perkins, Alfred T., 1925, asst, prof, chemistry, K. S. A C., Manhattan, Kan. 
♦Perr nc, Irving, Ph. D , 1921, oil operator, geologist, 1619-21 Petroleum Bldg., 
OklahcMna City, Okla. 

♦Peterson, J C , Ph. D., 1919, prof education, K. S A. C., Manhattan, Kan 
Phillips, J. M., M A., 1922, last address, Wichita, Kan. 

♦ Pittman, Martha S., prof food economics and nutrition, K. S. A. C., Manhattan, 

Kan. 

Pommerenke, Wesley T,, Ph. D., 1923, instr. physiology, Univ. of Wisconsin, 
Madison, Wis. 

Posey, Chcslcy J., 1925, prof, geology, U. of K., Laiyrence, Kan. 

♦Potter, Isabel, M. S., 1926, instr. *biology, Winthrop Col , Rock Hill, S. C. 
♦Prince, S. Fred, 1928,, biological artist, K. S. A. C., Manhattan, Kan. 

Randall, G. R., 1923, Marysville, Kan. (M^il returned.) 

♦Rankin, Roy, M. A., 1919, prof, chemistry and bacteriology, K. S. T, C., Hays, 
Kan. 

Rayburn, G. £., 1919, prof, physics, K. S. A. C., Manhattan, Kan. 

♦Readto, Philip A., M. S., 1926, asst. prof, entomology, U of K., Lawrence, Kan, 
Reed, Mrs. Bessie T., 1918, Univ. Chicago Med. School, Chicago, 111 . (Mail .re- 
turned.) 

Reed. C. I., 1920, Univ. Chicago Med. School, Chicago, III. 

• ♦Reinisch, E. F. A., 1917, landscape artist. City Park Dept., City Hall, Topeka, 
Katt« 

Rener, Alice, 1924, 503 South Millwood Ave., Wichita, Kan. 

Rice, M, E., 1925, prof, physics, U. of K., Lawrence, Kan. ^ 
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Robb, Vance N., 1921, McPher&on Col., McPherson, Kan. 

Roofe, Paul G., 1926, prof. Univ. Chicago, Chicago, 111. 

Rosenberry, Eulalia E , 1909, K. S T. C., Pittsburg, Kan. 

♦Rouse, J E., M. S., 1928, prof, agne., K S. T. C., Hays, Kan 
♦Royer, W. D., A B., 1927, instr biology. High School, Wichita, Kan. 

Ruby, Pearl E., 1925, last address, K. S A. C., Manhattan, Kan. 

Rude, C. S , 1918, asst, entomologist, Texas Exper Sta , State College, Texas. 
Ruppenthal, Harold F , 1923, Chemical Copper Co., Hurley, N. M. 

♦Russom, Vaughn W., A B , 1928, field geologist. Box 543, Wichita, Kan, 

♦Rust, Mrs Lucille, M. S , 1928, assoc prof, education, K. S A. C , Manhattan, 
Kan. 

♦ Sager, Howard W , B S , 1928, supt. High School, Montrose, Kan 
♦Salmon, S C., M S , 1926, prof farm crops, K S A. C , Manhattan, Kan. 

♦ Sarles, William B , M S , insti bacteriology, K. S A C , Manhattan, Kan. 

♦ Sarrac no, John, 1928, K S. T C , Emporia, Kan (Valdez, Col ) 

♦ Sayre, Claude E , Ph D , 1924, clergyman, 448 N Topeka Ave , Wichita, Kan 
Schm.dt, M M., 1914, last address, Summerfield, Kan 

Schneider, Carl 1924, prof Wittenberg Col , Springfield, Ohio 

♦ Schoowe, Walter H , Ph D , 1925, assoc prof geology, U of K , Lawrence, Kan. 
♦Schovee, Joseph C , 1928, asst, eng., A. T. & S F R. R , 1235 Boswell Ave, Topeka, 

Kan. 

♦ Schumann, Margaret, M A , 1922, technician, Anatomy Dept , U. of K , Lawrence, 

Kan. 

Scott, Joseph P., 1923, assoc, prof pathology. Veterinary Div , Manhattan, Kan. 
♦Seaton, Roy A , M. S , 1928, dean 1 ) v Engineering, K S A C , Manhattan, Kan 
♦Setty, Laural R., 1928, Emporia, Kan 
Setzlei*, Horace, Ph D., 1923, Coffeyville, Kan 

♦ Sewell, M C , Ph D., 1928, assoc prof soils, Agronomy Dept., K S A. C , 

Manhattan, Kan 

♦ Shaad, G C , 1921, dean Engineering School, U of K., Lawrence, Kan, 

Shalton, George W , 1923, no address 

♦ Shaw, Ruth C , M A , 1928, asst instr zoology, U of K , Lawrence, Kan. 
Sherwood, Noble P , Ph D , M D , 1917, prof, bacteriology, U of K , Lawrence, 

Kan 

Shewman, W D , 1920, K S T C , Hays, Kan (Mail returned ) 

Shull, C. A , Ph D , 1917, prof plant physiology, Univ Ch cago CTi cago, 111 
♦Simpkins, Dan, 1928, student, K S T C , Emporia, Kansas (Reading, Kan.) 
Skinner, W H , 1923, Bethany Col , Lindsborg, Kan 
Slater. Leon B . 1026, Wichita Univ., W chita, Kan (Mail returned.) 

♦Smith, Roger C., Ph. D , 1921, Service Technique, Dept Agric , Port-au-Prince, 
Haiti. 

♦ Snodgrass, Ethel, M A , 1928, prof home economics, K S T C , Hays, Kan. 
♦Spencer, D H , 1925, Pharmacy Dept., U. of K , Lawrence, Kan 

♦Sperry, Arthur B., B S , 1917, 1922, prof, geology, K S A C . Manhattan, Kan. 

♦ Stanley, George B , M D., Ph. D., 1928, physic an and surgeon, Windsor Hosp , 

Windsor, Col 

♦Steen, Robert A., 1928, student, K S T. C , Emporia, Kan. (1702 W. 15th St ) 
♦Stein, Fred W., 1928, president Steinitc Radio Co , Atchison, Knn 
♦Sternberg, George F, 1928, field veterbrae paleontologist, K. S T C., Hays, Kan 

Stevens, W lliam C , 1890, head Botany Dept , U of K . Lawrence, Kan. 

Stewart, Charles W , 1926, instr chemistry. High School, Winfield, Kan. (Mail 

returned ) 

Stiles, Miss Glenn, 1926, instr, botany, Wichita Univ., Wichita, Kan. (Mail 

returned.) 

♦Stoland, O O., Ph D., 1918, prof, physiology and pharmacology, U of K., Law- 
rence, Kan. 

♦ Stoltz, Martha, M. S., 1928, prof, biology, Ottawa Univ , Ottawa, Kan. 

Stone, J. R., 1923, Quartermaster’s Office, U. S. Disciplinary Barracks, Ft. Leav- 
enworth, Kan 

Stratton, George, Ph. D., 1918, prof, chemistry, U. of K., Lawrence, Kan. 
Strickland, Frank P., Ph. D., 1923, prof. education, K. S. A. C, Manhattan, Kan. 
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♦Studt, Charles W , M. S., 1928, chief geolog'ist, Union Gas Co , Independence, 
Kan. 

Sutter, L A , M D , 1923, physician, 601 First Nat onal Bank Bldg , Wichita, Kan 
♦Swanson, Arthur F , M. S , 1926, agronom’st, Fort Hays Expei Sta , Hays, Kan 
Taft, Robert, Ph D., 1923, assoc prof chemistry, U of K , Lawrence, Kan. 
Tanquary, M C, 1912, Texas Exper Sta., State College, Tc'as 

♦Taylor, Edward H , Ph D , 1928, assoc prof zoology, U of K , Lawience, Kan 
♦Thompson, D Ruth, M A , 1928, prof chemistry, Sterling Col , Sterling, Kan 
Thompson, Helen B , Ph D., 1919, Univ of California at Los Angeles, Los An- 
geles Cal. 

T tus, R W, 1924, assoc prof chemistry, K S A C, Manhiltan, Kan 
Todd, J E , M A , 1907, asst prof geology, U of K , Lawrence, Kan Deceased 
Tracy, Henry C , Ph D , 1926, prof anatomy, U of K , Lawrence, Kan 

♦ Truesdell, B W , B S , 1923, head Science Dept , High Sch :)ol, (705 N Lawrence 

Ave.) W chita, Kan 

♦Tucker, Ruth E , M S , 1928, inst food economics and nutrition, K S A C , 
Vergades, V R , 1025, last address. Clay Center, Kan 

♦ Wade, Joseph S , 1927. assoc entomologist, IT S Dept. Agnc, Washington, D C 

♦ Walkden, Herbert, 1928, 126 S M nnesota Ave , Wichita, Kan 
Walker, Maurice, 1925, U of K , 842 Tennessee St , Lawrence, Kan 
Waling, Labe V, 1923, prof physiology, U of K , l.awicncc Kan 
Walls, Jones R., 1920, instr biology, K S T. C , Pittsbuig, Kan 

♦ Walters, Orville, 1028, McPherson Col , McPherson, Kan 

♦Warren, Don C , Ph D , 1925, assoc poultry husb«indry, K S A C , Manhattan, 
Kan. 

♦ Watson, G N , Ph C, B S, 1928, manager, Watson Lab., Independence, Kan 
Weber, Arthur 1 )., 1925, Univ Nebraska, Lincoln, Neb 

♦Weber, Clement, Catholic pr cst, Clay Center, Kan 

♦ Wedel, Elvira, Ph D , 1927, asst prof chemistry. Bethel Col , Newton, Kan 

♦ Weeks, Elvira, Ph. D , 1927, asst prof chem stry, IT o1 K , Lawrence Kan 
♦Weidlenm, Edward Ray, Sc D., 1921, director Mellon Inst Industrial Research, 

Pittsburgh, Pa. 

♦ V^^eidlein, W D , B S , 1928, prof physics. Hays. Kan 
Wells, J R , 1920, K S T C , Pittsburg, Kan 

♦Whitcomb, S L., A M , Litt D , 1826, prof Engl sh, U of K , Lawrence, Kan 
V/^illiams, C C , C E., 1917, prof, engng , U of K , T.awrence, Kan 

♦ Wilson, William B , Sc D , 1903, dean, head Dept Biology, Ottawa Umv Ottawa, 

Kan. 

♦ Wimmer, Edward J, Ph D,, 1928, asst prof, zoology, K S A C , Manhattan. Kan 
Wood, A G , 1924. Baker Univ , Baldw n, Kan 

Woodruff, Sybil, 1027, Home Economics Dept , U of K , L.iwrcnce, Kan 
Woodward, Parke H , M D , 1925, interne, Denver (len^^ral Hosp , Denver, Col 
♦Wooster, L D., Ph M , 1926, prof biological sciences, K S T C , Hays, Kan 

♦ Worden, A 1 ce R , 1928, student, K S T C , Emporia, Kan (90*1 N Jefferson St , 

Wellington, Kan ) 

♦ Wunsch, W A , B S , 1927, county extens on agent, Carlsbad, N M , 

♦ Yoder, J J , LL D , 1926, prof sociology, McPherson Col., McPherson, Kan 
Young, C M., B S , E M., 1920, prof mining engng , U of K , Lawrence, Kan 
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FIFTY-FOURTH ANNUAL SESSION 

KANSAS ACADEMY OF SCIENCE 
Manhattan, February l‘7 and 18, 1922 


OFFICERS FOR 1921-1922 


Roy Rankin, Hays President 

R. K, Nabours, Manhattan First Vice-President 

W. R. B. Robertson, Lawrence Second Vice-President 

L. D. Havenhill, Lawrence Treasurer 

E. A. White Lawrence Secretary 

Mary T. Harman, Frank U. G. Agrelius, W. J. Baumgartner and W. 
A. Harshbarger, Additional Members of the Executive Council 


PROGRAM 

Friday, February 17, 1922 


10:30 a. m. 
2:00 p, m. 
8:00 p. m. 


Business. Reading of Papers. 

Business. Reading of Papers. 

Lecture by H. P. Cady. A demonstration of some of 
the phenomena of radio activity. 


Saturday, February 18, 1922 
9:00 a. m. Business. Reading of Papers. 


PAPERS SUBMITTED FOR THE FIFTY-FOURTH SESSION 

(^Reference to place of publication is given n parentheses when supplied by the 
authir (’hanges n authorship, title, or material included, are not g.ven here 
-EDITOR ) 

r Non alcoholic Beverage Industry and its Connection with Fruit -Flavors 
L L Sayre 

Feeding Habits of Moles. F L Hisaw 
? Observations on the Burrowing Habits of Moles F. L Hisaw. 

4. A Banyan Tree (Kabir Vad), Narboda, India H J Harnly. 

5 Plant Diseases in Kansas in 1921 L. E. Melchers. 

6. Botanical Nates for 1921 F. U. G Agrehus. 

7. The Meal Snout Moth (Pyrabs costalis)' as an Alfalfa Hay Pest. Nellie M 

Payne. 

(Jour. Econ. Ent., Vol 18, pp. 224-227, 1925) 

8. Rare Coleoptera Collected by the McPherson Sc.entific Expedition in July and 

August, 1921, W Knaus. 

9. The Preservation of Natural Areas in Kansas. J. W. McColloch. 

(Naturalist’s Gu de to America, 1925) 

10. Experiments upon the Transplantation of Thyroid and Pituitary Glands of 

Frogs into Tadpoles. B M. Allen. 

11. The Neuroptcra of Kansas. R, C. Smith. 

(Bull. Brooklyn Ent. Soc., Vol. 20, pp. 165-171, 1925) 
ij. The Economic Value of By Product Foods. E. H. S. Bailey. 

13. Notes on the Wheat Foot Rot Disease m Kansas. (Lantern slides) L. E. 

- Melchers 

14. Nutritive Properties of Sorghum Seed in Relation to Agronomic Value and 

improvement of Varieties. J. S. Hughes and J. H. 1 arker. 
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15 Crop Improvement in Kansas. J. H. Parker. 

i6. Importance of Plant Succession m Pasture Management. R. L. Hensel. 
ly. Crop Sequence of Sorghums M C Sewell 

i8 The Origin of the Notochord in the Chick. Mary T Harman. 

(Anat. Rec , Vol 23, No 7) 

IP Star Thistle (Centaurea p cns Pall ). A New Weed in Kansas. F. C. Gates. 

(Published in this volume of the Transactions) 

30 Recent Development in Hookworm Disease in Trin dad, British West Indies 
(Illustrated) J E Ackert. 

21. Ra’sing Experimental Chickens in Confinement. C. A Herr ck, 

(Joui Agr Res , Vol 25, pp 451-455) 

22 Dipping Refractometer Tables for Solution of Alcohol, Hydrochloric Ac d and 

Acetic Acid Howard McKee Elscy and George Lynn 
21 The Modification of the Senarat on of the Members of the Alum num Group. 

Hamilton P Cady and Arthur W. Davidson 
24. A convenient Tyie of Lecture Electroscope for Use in a Projecting Lantern 
Howard McKee Elsey 

25 Inhentenca n Grouse Locust, Apotettix eurycephalus, Hancock. Robert K 
. Nabours. 

(Kans Tech. Bull 17, pp 1-231, 1925) 

26. The Preparation of Aromatic Mustard Oils F B. Dams, R Q Brewster. 

C. I* Olander 

(Jo”r Kans L^niv. Sci Bull, Vol 13, No. 10,' pp. 1-14) 

27. A New Th'azol and Ih azane Synthes s F B Dams, R Q Brewster, W C. 

Thompsnr 

(Jour Ame . Chem Soc , Vol 44, 2037-43, 1022) 

23 3 *’ ■'t Factor m Producing Abnormalities During Incubatiorf in the Chick 
Mary T Harman 

(Published m this volume of the Transactions) 


MINUTES OF THE FIFTY-FOURTH ANNUAL MEETING 

EDITOR’S NOTE The minutes have been edited and where possible have 
been condensed 

The fifty-fourth annual meeting of the Kansas Academy of Science 
was held flt Manhattan, February 1*? and 18, 1922. The meeting was 
called to order by the president, Roy Rankin, at 10:30 Friday morn- 
ing. The minutes of the fifty-third meeting were read and* approved, 
after which the president appointed the following committees: 

(Program: Agrelius, Nabours, Harnly. 

Resolutions: Nininger, Knaus, Dains. 

Auditing: Raburn, McKittrick, Parker. 

Membership: White, Harshbarger, Agrelius, Nininger, Bushnell. 

Publishing: Willard, Dains. 

Press: Smith, Sayre, Wooster. 

Legislature: Nabours, Allen, Harman. 

Research: Cady, Hughes, Thompson, Hungerford. 

Parks: McColloch, Dellinger, Hensel, Meeker. 

Nominating: Dellinger, Melchers, Elsey. 

The nominating committee reported the following nominations: 
President, R K. Nabours; first vice-president, H. P, Cady; second 
vice-president, H. H. Nininger; treasurer, L. D. Havenhill; secretary, 
E. A. White; other members of the executive council, F. U. G. Agre- 
lius. Roy Rankin, W. A. Harahbarger, 0. P. Dellinger 

The officers nominated were unanimou^sly elected. The following 
were elected to life membership in the Academy: H. P. Cady, L. M. 
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Poase, C . M. Sterling and J. Whit EToy. 

The auditing committee reported the treasurer's books correct. 

The committee on resolutions expressed appreciation for the ac- 
comodations for the meeting, for the provision of visits to the various 
departments of the Kansas State Agricultural College, for the ban- 
quet, and also for the services of Secretary White and for the lec- 
ture by Dr. Cady. 

Papers were read and discussed at all the sessions. 

A meeting of the executive council was called for Saturday after- 
noon, February 18, 1922. 

Report of the Secretary 

Our exhibit cases are still scattered among the departments of 
tlio University, having been loaned- by the former secretary. 

The last legislature failed to appropriate any money for the Aca- 
demy. For this reason it seems necessary that the secretary men- 
tion the finances of the Academy before the treasurer appears. The 
executive council met in Manhattan last November and discussed the 
financial situation. They agreed to pay from the funds already in 
the hands of the treasurer to the secretary for his services at the rate 
of five hundred dollars per year from July 1, 1921, to the date of this 
meeting. Two hundred and fifty dollars of this amo-unt has been 
collected. 

E. A. WHITE, Secretary 
Report of the Treasurer 


Receipts: 

Balance brought forward $926.29 

Collected in dues 69.00 

Interest on Savings Deposits 32.88 

Other sources __ 3.60 

Total receipts $1,031.77 

Disbursements $475.53 


Balance on hand February 15, 1922 $556.24 


L. D. HAVENHILL, Treasurer 

Report of Executive Council Meeting, February 18 

It was agreed that the Academy accept the proposition of Chan- 
cellor Lind ley of the University of Kansas with reference to housing 
the Academy library. 

A committee consisting of the secretary, Dains and Cady, was ap- 
pointed to take up the matter of the scattered display cases belonging 
to the Academy. 

Dr. Nabours and the secretary were appointed to visit the secretary 
of the State Board of Agriculture in regard to funds. 
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Motion that the executive council requests the State Board of Admin- 
istration of Educational and Correctional Institutions to assume con- 
trol of the Academy of Science and provide for its future growth and 
cure, was made, seconded and carried. 


Letter from Chancellor Lindley Regarding Academy Library 

University of Kansas, Lawrence, Kansas. 

February 16, 1922. 

Mr. E. A. White, Secretary, 

The Kansas Academy of Science, 

University of Kansas. 

My dear Mr. White: 

0 

By legislative enactment, the library of the Kansas Academy of 
Science is located at the University of Kansas. Up-to-date, the col- 
lection has been housed in a manner which has made it somewhat in- 
accessible for practical use by men of science. The University is 
now making plans for a new library building and we propose to the 
Kansas Academy of Science the following for the future of the library: 

First: That space for the collection be set aside in one section 
of the stack room of the new library and that it be maintained there 
as a separate collection, except as may be agreed upon in the case of 
certain classes of material by representatives of the Kansas Academy 
of Science and of the University. 

Second: That the University arrange the books in this space 
according to plans approved by the director of the University library. 

Third: That desk space be made available for the secretary of 
the Academy in the library building, within easy reach of the Aca- 
demy library. 

Fourth: That the books of the collection be made available to 
readers in the library on the same terms as other books in the Uni- 
versity collections. 

Fifth: That the librarian of the University be the final authority 
on the general arrangement and classification of books of the col- 
lection, the same as if they were a part of the general University 
library, but that the Academy of Science retain control over the de- 
velopment of the collection, including exchanges, additions to^ books, 
and the like. All books, phamplets, and other materials acquired 
by the Kansas Academy of Science shall be stamped with the seal 
of the society as a mark of ownership. 

These proposals are made in the belief that the Kansas Academy 
of Science wishes to have the widest possible use made of the mater- 
ial in its library. The University is very anxious, of course, to make 
its space as serviceable as possible to students of science. 

Very sincerely yours, 

E. H. LINDLEY, Chancellor 
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FIFTY-FIFTH ANNUAL MEETING 

KANSAS ACADEMY OF SCIENCE 
Lawrence, February 16 and 17, 1923 


OFFICERS FOR 1922-23 

R. K. Nabours, Manhattan President 

H. P. Cady, Lawrence First Vice-President 

H. H. Nininger, McPherson __ Second Vice-President 

L. D. Havenhill, Lawrence Treasurer 

E. A. White, Lawrence Secretary 

F. U. G. Agreliu;s, W. A. Harshbarger, Roy Rankin, O. P. Dellinger, 

Additional Menrbers of the Executive Council 


PROGRAM 


Friday, February 16, 1923 


10:30 a. m. 
1:30 p. m. 
6:30 p. m. 


8:00 p, m. 


Business. Reading of (Papers. 

Business. Reading of Papers. 

Dinner. 

Address by Chancellor Lindley. 

Address by A. B. Carney. 

Short talks by several members of the Academy. 
Presidential address by Dr. R. K. Nabours: “Eugenics; 
the Limitations and the Promise.” 


(Jour of Hered Vol. 14, pp 277-288, 1923) 


Saturday, February 17, 1923 

8:30 a. m. Reports of Committees, Reading of Papers. 
1 :30 p. m. Meeting of the New Executive Council. 


PAPERS SUBMITTED FOR THE FIFTY-FIFTH SESSION 

1 Review of Invcstigat on upon the Loco Weed, Astragalus molhssimus and 

Oxytrdpus lamberti. L E. Sayre. 

2 Tad-poles as an Indicator .n Pharmacolog cal Standardization L. E. Sayre. 

3 A Half Century of Chemical Teaching. K H S. Bailey. 

4. Some Needed Reforms in the Packing of Food Products E. H S Bailey 

5. Continued Archaeological Studies in the Navajo Country, Arizona A. B 

Reagan. 

(Published in this volume of the Transactions) 

6. A West Coast Indian Honeymoon. A. B. Reagan. 

7. Traveling Light. A. B Reagan. 

8. Additions to the List of Kansas Coleoptera. W. Knaus. 

9. The S‘l'’V’ncd Beetle. Leonedia neomexicana Cockil in Central Kansas. 

W. Knaus. 

10. A Proiection Galvanometer for Lecture Experiment in Electro-chemistry. 

H. M. Elsey. 

ti. Revised List of the Lepidoptera of Kansas. F. F. Crevecoeur. 

12 Chemistry as Evaluated by the Student. Roy Rankin, 
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13 A Cambrian Plant, What is it? L. C. Wooster. 

14. The Scientihc Method of Reasoning, vs, the Medieval. L. C. Wooster. 

(.Teaching, Kansas State Teachers College of Emporia, 1928) 

15. The Edge of a Coal Field. C. M Young. 

16. Evolution. J. M. MeWharf. 

17. Some Aspects of Endocrinology. C. I. Reed 

18 The Cray Squirrel in Trouble. Theo. H. Scheffer, 
tg. Biological Notes for 1922 FUG. Agrclius. 

20 . A Study of the Chem.cal Characteristics of the Connective Tissue of Clams. 
Helen Thompson. 

21 Anaxemia C F. Nelson. 

22 The Anatomy of a Two-headed Calf with a Consideration of its Possible 

Origin. Marv T Harman, C A Herrick, Ernest Hartman, Florence Steb- 
bins. L F. Pavne. Luella Schaumburg. 

23. Additions to the Chrysomelidac of Kansas James A. Douglas. 

(In preparation for Jour Kan. Ent Soc ) 

24. The Life Stages of Some Hemerobi ds Roger C Smith 

(Annals Ent Soc Amer Vol 6, pp. 120-148. 1923) 

25. The Ecological Features of Kansas J. W McCoIloch.' 

(Naturalist’s Guide to the Americas, 1926) 

26. Notes on Winter Birds of McPherson and Vicin’ty in 1922-23. H H Nminger. 

27. The Fossil Deposits of the Rancho La Brea Asphalt Beds H. H Niningcr. 

28 The External Anatomy of the Ventral Side of the Head of Pyralis far nabs 

Linn. Nellie M Payne, 

29. Take-all Disease of Wheat in Kansas. R P White and L. E Melchers 
30 Studies of Foot-rot of Wheat (Take-all) in Kansas. L E. Melchers. 

31. In the San Juan Basin, New Mexico. Charles H. Sternberg. 

32. Notes on Food Habits of Some Raptorcs. H. K. Gloyd. 

33. Observations on Migration of Certain Nematode Larvae Bertha L Danheim. 

(Trans, Amer Micro. Soc , Vol 44, pp 14-23, 1925) 

34. Some Effects of Nematodes on Young Ch.cks. C. A Herrick. Introduced 

by J E. Ackert 

(Anat. Rec., Vol 26, p 359, 1923 ) 

35. On the Longevity of Infected Hookworm Larvae. James E. Ackert. 

36. The Development of Body Movements in Relation to the Maintenance of the 

Visual Field. H. C Tracy 

37. Pigment as an Indicator of Rates of Differentiation in Vertebrate Embryos. 

Hervey Fans. 

38. The Use of Cerebral Anemia in Experimental Studies upon Mammalian Em- 

bryos. E. A Swenson. 

39. The Development of Motor Centers in the Brain as Correlated with their 

Function- Ira D. Hogg. 

(Jour Comp. Neur , Vol 44, pp. 449-495, 1927.) 

40. Rates of Differentiation in the Nervous System as Possible Factors in the 

Growth of Conducted Paths. Geo. E. Coghill. 

41. The Bacteriophage Phenomenon L D. Bushnell. 

42. Friends of Man Beneath the Sod. P. L. Gainey. 

43. Bacterium puliorum as a Factor in Low Hatchibility. F. R. Beaudette. 

44. Bacterial Content of Kansas Icc Cream. A. C. Fay. 

(Jour, of Dairy Science, Vol 6, pp 283-291, 1923) 

45. Some Natural Gases Unusually R.ch in Helium. H P. Cady. 

46. On the Reactions of the Substituted Rhonanincs. F. B Dains and S. P. Davis.. 

(Kans. Univ. Sci. Bull., Vol. 15, No. 5, 1924 ) 

47. Notes upon the Preparation of Announcement Slides. • L. M. Peace. 

48. Extraction of Caesium from Pollucite. Dale Puffett. 

49. The Mississippi River During the Illinoian Stage of Glaciation. W. H. 

Schoewe. 

(Jour. Geol., Vol. 31, pp. 4«>-43i» *9^3) 

50. Inheritance of “Red Eye” in Guinea Pigs. H. L. Ibsen and P. W. Gregory. 

51. Swamp and Bog Plants; Ins versicolor L. F. C. Gates. 

(Torreya, Vol 24, pp. 55-57, 1924) 

$2. Report on the Library of the Kansas Academy of Science. E. N. Manchester. 
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MINUTES OF FIFTY-FIFTH ANNUAL MEETING 

The fifty-fifth annual meeting of the Kansas Academy of Science was 
held at Lawrence, February 16 and 17, 1923. The meeting was called 
to order by the president, Dr. R. K. Naboujrs, at 10:30, Friday morn- 
ing. The minutes of the fifty-fourth annual meeting were read and 
approved. 

The following committees were appointed by the president: 

1. Program: Agrelius, Ranlcin, Dellinger. 

2. Resolutions: Agrelius, Ackert, Nininger. 

3. Auditing: Rankin, Dean Thompson. 

4. Menubership: White, Havenhill. 

6. Publishing: White, Willard, Dains, Baumgartner. 

6. Press: White, Knaus, Ackert. 

7. Research: Dains, Bushnell, Hungerford. 

8. Parks: McCulloch, Knaus, Dellinger, Miss Meeker. 

9. Nominating: Elsey, Agrelius, Welin. 

10. Necrology: Dean Sayre, Knaus, Dean Willard. 

The reading and discuission of papers followed. 

On Friday evening, the Lawrence members gave a banquet to the 
visiting members and to many of the prominent citizens of Lawrence. 
The speakers at the banquet were Chancellor Lindley and A. B. Car- 
ney, president of the State Board of Administration. After the ban- 
quet, Dr. Nabours delivered the presidential address. 

The resolutions committee presented a report expressing gratitude 
to the University for its hospitality, to the resident members for the 
banquet served, bo Professor E. A. White for his continued services 
in spite of failure of remuneration, and to the president of the Board 
of Admisistration, Mr. A. B. Carney, for his interest in science. 

The auditing committee reported the books of the treasurer correct. 

The membership committee reported fifteen new members. Dr. 
H. C. Allen, Prof. J. A. G. Shirk, QProf. W. J. Baumgartner and Pro- 
fssor C. M. Sterling were elected life members. 

Dr. E. C. Franklin, a life member, was elected an honorary mem- 
ber. 

Professor McColloch reported the work of the Parks committee. 

The nominating committee reported the following nominations: 
president, H. P. Cady; first vice-president, H. H. Nininger; second 
vice-president, J. E. Ackert; treasurer, L. D. Havenhill; secretary, 
E. A. White; additional members of the executive council, R. K. Na- 
bours, W. A. Harshbarger, F, U. G. Agrelius, and J. T. Willard. 

The report was accepted and the nominees elected. 

A motion was made arid carried requesting the executive council to 
appoint a committee to aid the secretary in securing new exchanges. 
Dr. Dains, Professor Baumgartner and Miss Harman were appointed. 

The committee on resolutions suggested that the Academy Uke 
some suitable means of showing the regards of the society for Pro- 
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fessor Ward anld Prof. W. H. Keller. Flowers and letters of greet- 
ings and good wishes, of regret at their inability to attend the meet- 
ing, and of appreciation of past interest and activity in the Academy, 
were sent by a special committee consisting of L. C. R. Smyth, J. T. 
Willard and W. J. Baumgartner. 

The treasurer reported $271.89 cash on hand. This report was de- 
clared correct by the aiiditing committee. 

The committee on publications reported that it had met in the fall 
of 1922, examined papers that were in the office of the secretary, 
and decided to pibLsh Vol. 31 as soon as the secretary had enough 
material. The secretary proceeded to prepare Vol. 31 as far as pos- 
silble for the state prirter, but investigation showed that the laws 
relating to the Academy had been repealed. 

Report of the Secretary # 

Volume 30 of the Transactions was received and sent out to the ac- 
tive members and to a part of our exchanges. 

At the request of the president a letter was sent to all members of 
the American Association for the Advancement of Science who live in 
Kansas and who were not members of the Academy asking them to 
join the Academy ard pay their dues through the secretary of the 
Academy. Many of them, as our list of new members shows, re- 
sponded favorably. Others had already paid and promised to pay 
through the Academy next year. Seventy members of the American 
Association have paid their dues through the Academy for 1923. 

A letter and an index to the 30 volumes of the Academy Transac- 
tions were prepared and mailed to all members as well as to all mem- 
bers of the state legislat ire. Programs of this meeting were also 
sent to both members and legislators. 

Our library is now in charge of Director Manchester of the Univer- 
sity Library but the secretary stills looks after our own volumes and 
exchanges sent out. The incoming exchanges are sent directly to 
the library. 

The president and secretary executed and sent in to the state audi- 
tor and the former governor a request for an appropriation of $1,000 
per year for two years for the secretary's salary and also a request 
for $500 to pay for binding and getting some of our books in condition 
to fbe used. 

The financial condition of the Academy was taken up by the exe- 
cutive council at its meeting February 18, 1922. After discussing 
ways and means for obtaining funds, a committee consisting of the 
president and the secretary was appointed to take the matter up with 
the Secretary of Agriculture. 

They called on this gentleman and presented the situation. He lis- 
tened attentively but on account of many other demands he could give 
us nothing but sympathy. 

The secretary was paid ftom the Academy's funds to July 1, 1922. 
Since then he has received no compensation. 

The communication from Chancellor Lindley, concerning the Acad- 
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emy library was accepted and the secretary instructed to inform him 
of the acceptance. 

A motion was made and carried that members presenting papers 
for publication, presert abstracts of them, for use of the publication 
committee, as well as the papers. 

— E. A. WHITE, Secretary 


Report of the Treasurer 

Expenses: 

Balance brou^^ht forward from 1922 $556.64 

Interest 5.00 

Dues paid to treasurer 101.00 

Total receipts $662.64 

Expenses 

Secretary’s salary to July 1, 1922 $250.00 

Expenses pertaining to the office and duties of secretary 140.75 

Total expenses $390.75 

Cash on hand February 16, 1923 $271.89 


— L. D. HAVENHILL, Treasurer 


Letter from the Secretary Regarding the Academy Library 
University of Kansas, Lawrence, Kans., February 21, 1924 

Chancellor E. H. Lindley, 

University of Kansias. 

My Dear Chancellor: 

Your letter concerning the Kansas Academy of Science Library 
was presented to the Academy in session at Manhattan, Feb. 17, 1922, 
The Academy voted to accept your proposals as mentioned in your 
letter an'd directed the executive council to take steps to turn the li- 
library over to the University in accordance with your letter. 

The executive council met February 18, 1922, ard directed the sec- 
retary to turn over the library to the University under the conditions 
mentioned in your letter. 

The Academy owns eighteen plate glass exhibit cases which 'are 
row scattered among several departments of the University, one be- 
ing in the front hall of the library. These cases were loaned by a 
former secretary to the art department for an exhibit held in the 
^upper floor of East Ad. building but it seems they have allowed them 
to be scattered. It was the sentiment of the meeting at Manhattan 
that these cases be gotten together with our other property as soon 
as we Wave some place to put them. The secretary, Dr. Cady and Dr. 
Dains were appointed a committee to look after this property. 

Your letter and a record of the acceptance will be publisheci as a 
part of the secretary’s report. 

— E. A. WHITE, Secretary, Kansas Academy of Science 



26 


KANSAS ACADEMY OF SCIENCE 


FIFTY-SIXTH ANNUAL MEETING 

KANSAS ACADEMY OF SCIENCE 
McPherson, April 4 and 5, 1924 


OFFICERS FOR 1923-1924 

H. P. Cady, Lawrence President 

H. H. Nininger, McPherson First Vice-President 

J. E. Ackert, Manhattan ^ Second Vice-President 

L. D. Havenhill, Lawrence Treasurer 

E, A. White, Lawrence Secretary 

R. K. Nabours, W. A. Harshbarger^ F. U. G. A^elius, and J. T. Wil- 
lard, Additional Members of the Executive Council 


PROGRAM 


10:30 a. m. 
1:30 p. m. 
8.00 p. m. 

8:30 a. m. 
1 :00 p. m. 


Friday, April 4, 1924 
Business. Reading of Papers. 

Business. Reading of Papers. 

Presidential Address by H. F. Cady: ** Atomic Structure". 

Saturday, April 5, 1924 
Reports of Committees. Reading of Papers. 

Meeting of the new Executive Council. 


PAPERS SUBMITTED FOR THE FIFTY-SIXTH SESSION 

I Laborers in Science. A Retrospect. E. H S. Bailey. 

2, Enough to Eat. An Economic Study. E. H. S. Bailey. 

Ferment Like Remedial Agents. L. E. Sayre. 

4. Maize and Maize Products: Sugar. L. E. Sayre. 

5. Notes on the Navajo Country, Arizona. (A continuation of the 1919, 1921 and 

ig22 reports ) Albert B. Reagan. 

(Published in th’s volume of the Transactions) 

6. Glacial Erratics in Shawnee, Pouglas, and Johnson Counties, Kansas. Walter 

H. Schoewe 

(Published in this volume of the Transactions) 

7. Botanical Notes for 1923. Frank Agrelius. 

8. Archaeology in McPherson County. Vance N. Robb. 

9. Sternberg’s Expedition to the New Dinosaur Beds of San Juan County, New 

Mexico. Charles H. Sternberg. 

la Quantitative Measurements of Radioactivity with a Projection Electroscope. 
Howard M. Elsey and Ethel Ann Jones. 

11. Relative Viscosity Measurements. Howard M. Elsey, C. G. H. Johnson. 

12. A Note on Ground Bumut (Tribulus terrestris). L. D. Wooster. 

13. Encouraging Public School Museums. L. D. Wooster. 

14. The Oil Wells of Greenwood County. L. C. Wooster. 

15. Some Phases of the Life History of the Pea Aphid (Macrosiphon). Edgar W. 

Davis. 

(Jour. Agr. Researcl^ Vol. 33, pp. 47 'S 7 t *926) 

16. Collecting Notes, 1923. W. Knaus. 

17. Life History of Cicindela. W. Knaus. 
ift. Strategus morman Burm. W. Knaus. 
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10. Some Solvent Properties of Liquid Sulphur Dioxide and Phosphoric Oxj • 
chloride. II P. Cady, Robert Taft 

20 . The Absolute Value of an Electrode Potential. H. P. Cady, John Barker. 

21 . Some Factors Influencing the Viability of the Eggs of Ascaridia pespic.llum 

Ernest Hartman. 

(Anat. Rec., Vol 26, p. 360— Abstract) 

22 . Notes on the Parasites of Rabbits Bertha L Danheim 

23. Are the Ascardis of Man and Pig Identical. James E. Ackert. 

24 Notes on Insects of the Dogbane (Apocynum), with Observations on ♦he Egg 
Laying of Chrysochus auratus (Fab) Wm E Hoffman 

25. Notes on Velia watsoni Drake, with Some Addit ons to the List of Aquatic 

Hemiptera of Kansas Wm E Hoffman 

26. The Relation of the Common Crow (Corvus brachyrhychos Brehm.) to Pecan 

Culture Wm. E Hoffman 

27. K, S A C. Botan cal Notes, 1Q23. Frank C Cates. 

(Published in this volume of the Transactions ) 

28. Tillage and Weeds Frank C Gates, M C. Sewell 

(Ecology, Vol. 6, pp 138-142, 1925) 

29. Notes on Human Inheritance, with Charts Robert K Nabours. 

(Eugenic News, Vol 11, pp 150-159, 1920, by L C Thomas) 

30. The Reproductive System of Apotettix sp. Mary T. Harman. 

31. Chromosome Studies in Cavia cobaya Mary T Harman and F. P Root. 

32. Notes on the Migration of the Monarch Butterfly Nellie M Piync. 

33. Local Longevity — Statistics from McPherson Cemetery H J. Harnly. 

34. Systemat c Effects of Bright lAght C I Reed 

35. A List of the Literature on Kansas Insects J W McColloch 

(Jour Kans Ent Soc , Vol i, pp. 3-19, 1928 ) 

36 A Prelim nary Annotated List of the Ants of Kansas Wm P. Hayes. 
(Entomological News, Vol. 36, pp 10-12, 39-43, 69-73, 1925) 

37. Field Studies of the Diurnal Raptores of Eastern and Central Kansas H K 

Gloyd 

(Wilson Bulletin, Vol. 37, No 3, pp 133-149, 1925) 

38. A New Kansas Meteorite. H H Nminger 

(Published in this volume of the Transactions) 

39. Notes on Kansas Meteorites. H. H NiUiOger 

(Published in this volume of the Transactions) 

40. Pleistocf’ne Foss. Is from McPher.son County, 1921 to 1924 II. H. Nininger. 

(Published in this volume of the Transactions) 

41. The Larger Felliwship of Science. Dr. Kurtz 

42. The Effect of Pure Oxygen on Anima^ Life. J Willard Hershey. 

(Abstract published in this volume of the Transactions) 

43 A Census of Insects in Alfalfa Fields at Manhattan. Part i Roger C. Smith. 

44 Some Applications of Genetics to the Problems of Plant Breeding and Crop 

Improvement. John H. Parker. 

45 Inher.tance of Two New Factors in Chinchilla Rabbits H L Ibsen. 

46 Manganese Mineral from Central Kansas H C. Allen, Wm Oberlin. 

47. Examinations of Crude Oil from Welch Well, 35-20 W. H. C Allen, Ignace 

Ma m, 

48. Effect of Heating on Iodine Number of Lubricating Oil. H. C Allen, H. W 

Palkowsky 

49. Effect of Boiling on Viscosity and Free Carbon in Lubricating Oil. H. C. 

Allen, Guy Sackett, Miles Kennedy 

SO Growth and Development of Young Great Horned Owls. Bess e P Reed. 

51. On the Occurence of Human Tape Worms at Manhattan. A. W. Stover. 


MINlJTES OF THE FIFTY-SIXTH ANNUAL MEETING 

The meeting was called to order by the president, H. P. Cady, at 
10:30 Friday morning. The minutes of the fifty-fifth meeting were 
read and approved. The president appointed the following committees; 
Prognam; Nininger, Rankin. 

Resolutions: Dean Sayre, Bailey, Willard. 
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Auditing:: Ackert, L. C. Wooster. 

Membership: Secretary, as chairman ex officio, and Havenhill. 

Publishing: White, Willarld, Dains. 

Press: Knaus, Nabours. 

Legislative: Dean Sayre, Dean Willard. 

Research: Dains, Parker, L. C. Wooster. 

Parks: McColloch, Miss Meeker, Knaus, Yate«s, 

Nominating: Taft, Hershey, Gloyd. 

Necrology: Sayre, L. C. Wooster, Bailey. 

By motion each paper was limited to ten minutes. The reading of 
papers then proceeded. A few minutes of the Saturday session 
were given Professor Osborne, representing the American Associa- 
tion for the Advancement of Science, whose purpose was to promote 
the relations between the American Association and the Kansas Aca- 
demy. 

The committee on resolutions expressed appreciation for the en- 
tertainment committee's arranging for a luncheon and a banquet, 
their gratification at the completion of the Harnly Science Hall at 
McPherson College, and called for a rising vote of thanks to Profes- 
sor White for h^s splendid, unselfish work in continuing as secretary 
and as custodian of the Academy library. 

The treasurer reported $315.40 in the treasury. The auditing com- 
mittee then reported the accounts to be correct. 

The membership committee reported the following new members 
added during the year W. B. Balch, Manhattan; R. J. Barnett, Man- 
hattan; Edgar W. Davis, Manhattan; J. H. Bradley, Russell; H. Ernest 
Crow, Wichita; F. D. Farrell, Manhattan; C. A. Gunns, Manhattan; 
C. G. H. Johnson, Linn; F, E. Koster, Lawrence; Mary E. Kitchen, 
Emporia; E. H. Lindley, Lawrence; C. Wm. McCampbell, Manhattan; 
Ray McClellen, Lawrence; U. G. Mitchell, Lawrence; C. J. Posey, Law- 
rence; M. E. Rice, Lawrence; W. H. Skinner, Lindsborg; Leo. A. Sut- 
ter, Wichita; H. C. Tracy, Lawrence; P. J. Wedel, Newton; S. H. Whit- 
com/b>, Lawrence; L. D. Wooster, Hays; W. A. Wunsch, Fort Stanton, 
New Mexico. 

Frank U. G. Agrelius and Emil Olof Deere were elected life mem- 
bers. 

The publishing committee reported that nothing had been printed 
during the year on account of lack of funds. 

The nominating committee reported the following for officers for 
1924-1925: 

President, H. H. Nininger; first vice-president, J. E. Ackert; second 
vice-president, F. U. G. Agrelius; treasurer, L. D. Havenhill; secre- 
tary, E. A. White; additional members of the executive council, R. K. 
Nabours, J. E. Welin, H. P. Cady, J. T. Willaid. They were unani- 
mously elected. 


— E. A. WHITE, Secretary 
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Report of the Treasurer 


Receipts: 

Balance brought forward from 1923 $271.89 

Interest 10.00 

Dues from A. A. A. S. members 66.00 

Annual dues from K. A. S. members 41.00 

Total dues received $107.00 

Total Receipts $388.89 

Expenses: 

Items pertaining to office of secretary $ 73.49 


Cash on han*d April 2, 1924 $315.40 


— L. D. HAVENHILL, Treasurer 


FIFTY- SEVENTH ANNUAL MEETING 

KANSAS ACADEMY OF SCIENCE 
Manhattan, April 10 and 11, 1925 


OFFICERS FOR 1924-1925 

H. H. Nininger, McPherson President 

J. E. Ackert, Manhattan First Vice-President 

F. U. C‘. Agrelius, Emporia Second Vice-President 

L. D. Havenhill, Lawrence Treasurer 

E. A. White, Lawrence Secretary 

R .K. Nabours, H. P. Cady, J. E. Welin, -and J. T. Willard; 

Additional Members of the Executive Council 


PROGRAM 
Friday, April 10, 1925 


10:30 a. m. Business. Reading of Papers. 

1:00 p. m. Business. Reading of Papers. 

8:00 p* m. Presidential address (by H. H. Nininger: “Observations 
on Meteorites with Special Reference to Kansas.” 


Saturday, April 11, 1925 

8:30 a. m. Reports of Committees. Reading of Papers. 
11:00 a. m. Meeting of the new Executive Council. 
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PAPERS SUBMITTED AT THE FIFTY-SEVENTH SESSION 

I. Darwin’s Theory of Evolution. Is it True, or Has It Been Weighed in the 
Balance and Found Wanting^ Jf. M. McWharf. 

K S A C. Botanical Notes, 1924 F. C. Gates. 

(Published in this volume of the Transact. ons) 

3. The Ranunculaceae of Kansas. J. W. Swallen. 

4 The Effect of Environmental Conditions and Removal of the Glumes on Smut 
Infection m Oats. C O Johnston 

(Phytopathology, Vol. 17, pp. 3**36» 19^7) 

5. Studies on the Smut of Maize. L. E Mclchers. 

6 Archaeology of the Cornfields District, Arizona. Albert B. Reagan. 

(Published in this volume of the Transact ons) 

7. A New Cicindehd from Oregon and a new Starategus from Texas. W Knaus. 
8 Plectrodera scalator Fab Abundant at Medora, Kansas, in 1924. W. Knaus. 

9. The Green Clover Worm, Plathypena scabra Fabr. (Noctuidae), in Kansas. 

Roger C Smith 

10. Education from the Standpo nt of B ology. L C Wooster 

(Teaching, Kansas State Teachers College of Emporia, 1928) 

Ji. Giant Nerve Fibers and Their Functions in Crayfish George E Johnson. 

(Jour Comp. .Neur., Vol. 42, jip. 19-33, 192‘j) 

12 Landmarks in the Study of Insect Hibernation. Nelfie M Payne. 

(Ent News, Vol. 37 (4) pp 99-101, 1926) 

13. Methods of Rearing Oak Boring Larvae Nellie M. Payne 

14 A l^rchm nary Report on the Inheritance of Color Pattern in Mant.dae E 
H. Ingersoll. 

15. Botanical Notes for 1924. Frank U G. Agrelius. 

It). Some New Characters in (juinea Pigs thav Have Proven to be Non-heritabic. 
H. L Ibsen. 

17. Sugars, Further Remarks on. 1 ^. E. Sayre 

18 Glycerne. Some l^scful Statistics. L. E Sayre. 

19 Extension of the Natural Range of Two Mammals in Clay County, Kansas 

John H Scha finer 

(Published in this volume of the Transactions) 

20 The Mushroom Rocks near Carneiro, Kansas H J. Harnly. 

21. Thw Reproductive System of Apotettix curycephalus Hancock Mary T Har- 

man 

(Jour. Morph and Physiol , Vol. 41, No 1) 

22. The Chromosome Complex of Cav a cobaya Mary T Harman and Frank Root 

(B ol. Bull . Vol SI, No. 2) 

23. Further Studies on the Abnormalities of the Central Nervous System of the 
^ Chick Lenora K Doll (Introduced by Mary T. Harman) 

24. New Plans for Eugenic Education. Will am Goldsmith. 

25. Rate of Growth and Locomotion of the Proglottides of Taenia sagmata. Wil- 

liam Goldsmith 

26. Water Solubility An Economic Force E. H. S Bailey. 

27. A Soil Study in Scott County, Kansas. M C Sewell and W L. Latshaw. 

(Published in this volume of the Transactions) 

28. Another Kansas Meteorite. H. H Niningcr. 

(Published in this volume of the Transactions) 

29 A new Kansas Aerolite, Referable to the Fall of November 9, 1923 H. H 
Nininger. 

(Published in this volume of the Transact ons) 

30. Some Pedigrees Show ng Inhciitance of Human Traits. Robert K. Nabouis. 

31. A Study of the Blood Cells of Normal Rabbits. Edna Bangs. (Introduced 

by Dr. L D. Bushnell) 

(Published m this volume of the Transactions) 

32. Evidence of Stream Piracy on the Dakota Hogback Between Golden and Mor- 

rison, Colorado. Walter H Schoewe. 

(Published in this volume of the Transactions) 

33. Evidence of the Rocky Mountain Peneplain at Nippa Mountain, Colorado, 

Walter H. .Schoewe. 

34. A Study of Suppression of Growth in the Albino Mouse with Special Refer- 

ence to Initial Age as a Factor Influenc.ng Resumption of Growth. Emily 
M Bennett. 

35. The Problematical Hybrid Grosbeak. H. H. Nminger 

(Published in this volume of the Transactions) 
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36. The Bullock Oriole in Kansas. H. H Nin-nger 

(Published m this volume of the Transactions) 

37. The Trend of Real Estate Taxation in Kansas from 1910 to 1923. Eric En^Iund 
38 Trends in Farming the Hard Winter Wheat Belt. W. E. Grimes. 

39. Glands and Personality. G H. Bretnall. 

40 Posture and Health G H Bretnall 

41. Electronization. H P Cady and Robert Taft 

42 Current Density and Electrolytic Oxidation and Reduction. H. P. Cady and 

Robert Taft 

43 Entropy of Vaporizat on. Robert Taft 

44 Some Recent Experiments on the Effect of Ultra-Violet Light upon Chickens. 

J S Hughes and R W. Titus 

45. Cultural and Varietal Tests with Tomatoes Walter B Balch 

46. The Inhcr tance of Twinn ng in Holsteins. R. H Lush 

(Jour of Heredity, Vol 16, pp 273-279, 1925) 

47 The Effect of Multiple Turning in Hatchibility of Eggs Loyal F I*ayne 

48 Supplies of Farm Storage Space and Bank t red t in Relative Early Market- 

ing of Wheat R M Green 

49 Egg Masses of Some Ch.ronomidae Hazel E Branch 

50 The Deer Creek Reservation and its Indians Albert B Reagan 

SI. The Effect of 9997 per cent Oxygen and 03 per cent Carbon Dioxide by Vol- 
ume upon Aniinal fafe J Willard Hei^hcy 

(Abstract published in th s volume of the Transactions) 

52 Some Propert es of Nitric Oxide A A Grotning 

53 A Survey of the Reptiles and Amph Inans of Ellis County L. 1 > Wooster. 

54 An Exhibit of Biological Draw ngs S Fred Prince 

55 The Effect of Parasitism of the Thymus Glands of Chickens Janies E. Ackert. 

56 The Relation of Paras tism to the Blood Sugar Content of Chickens James 

E. Ackert and R W Titus 

57 Observations on the Hibernat on of Insects in Sudan Grass. H R Bryson 

58 Further Notes on Diurnal Raptores with Key for Field Identification Howard 

K. Gloyd. 

59. Recent Developments in Zoological Technique C' A Gunns. 

60 Inheritance of Shank Color in Poultry 1 ) C Warren 

61 Cigarette Smoke and Glow ng Rabbits. W J Baumgartner. 

62 A New Boiling Po nt Apparatus Howard T Morgan and Howard M Elsey 

63 A C'ombined Projection Lantern and Electroscope Howard M Elsey. 

64. Relative Viscos ty Measurements and Calculations C G H Johnston and H 
M Elsey 

65 Some Organ c Oxidation and Reduction Cells H P. Cady, R Q Brewster, 

Selma Gottlieb and M C Moore 

66 Observations on the Gastropods of the Manhattan Vicinity Elmer Cheatum 

67 The Tolerance of Fish to Hydrogen Ion Concentration in Nature Harold 

Brown. 

(Trans Amer M cro Soc , Vol. 45, pp. 20-34, 1926) 

68 An Unusual Infection of a Rabbit with Tape Worm Cysts M nna E Jewell. 

(Trans of the Helminthological Soc of Washington, 1925) 

69 A Time Study in Infant Care Lucdle Rust. 

70 A Study of the Health of Seventy-one Elementary School Children. Jean S 

Dobbs. 

71. Electrolysis and Othei Troubles Caused by Leakage Currents from Electric 

Railroads Wm H Mathews 

72. The Relation of Vitamin B to Parasit sin m Chicks, I,oIa B. Vincent. 


MINUTES OF THE FIFTY-SEVENTH ANNUAL MEETING. 

The first session was called to order by the president, H. H. Ninin- 
ger, at 10:30 on Friday morning. 

The minutes of the fifty-sixth annual meeting were read and ap- 
proved. The president appointed the following committees; 
Program : Agrelius, Gates. 

Resolutions: Knaus, Yates, Rankin. 
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Auditing: Taft, Smith. 

Membership: White, Havenhill. 

Publishing: White, Willard, Hershey. 

Press: Goldsmith, Knaus. 

Legislative: Sayre, Willard. 

Research: Nabours, Schcewe, Weidlein. 

Parks; McColloch. 

Nominating: Harnley, Nabours, Wooster, L. C. 

Necrology: Wooster, L. D., Brooks, C. H. 

Papers were then read until noon. 

At 1:30 p. m. a short business session was held. It was decided 
that a copy of each paper that is to be presented at the annual meet- 
ing be filed at the secretary's office for reference. Telegrams were 
sent to Di. E. H. S. Bailey, Dean L. E. Sayre, and Secretary of Agri- 
culture Jardme. 

Papers were read until five o'clock when an automobile trip was ta- 
ken. At six o'clock, the local members gave a loanquet to the visitors. 
The evening was given over to a lecture on meteorites by President 
Nininger. 

A few papers were read Satu.rday morning, but a large part of the 
time was taken by reports of committees. 

The resolutions committee expressed appreciation to the resident 
members for their hospitality, gratification over the growth of the 
Academy, over the unusually large attendance of working members 
from many Kansas institutions. They pledged the support of the 
Academy to President-elect J. E. Ackert, and extended wishes for a 
successful year on leave of absence for the retiring president, H. H. 
Nininger. 

The membership committee reported that the following new mem- 
bers have been added during the year: Alfred S. Terkins, Manhat- 
tan; W. L. Latshaw, Manhattan; George E. Johnson, Manhattan; 
Maurice A. Walker, Lawrence; E. H. Ingersoll, Manhattan; R. Q. 
Brewster, Lawrence; V. R. Vergaldis, Clay Center; Wm. Bergen, 
McPherson; C. F. Gustafson-, Kansas City, Mo.; R. W. Titus, Man- 
hattan; Carl Schneider, McPherson; Wm. M. Goldsmith, Winfield; 
Ruth Thompson, Sterling; John Jason Meyer, Salina; A. A. Green- 
ing, Hillsboro; Lj.cille C. Rust, Marliattan; Jason Swallen, Manhat- 
tan; Martha Kramer, Manhattan; Martha Pittman; Margaret Justin, 
Manhattan; Pearle E. Rulby, Manhattan; Minna E. Jewell, Manhat- 
tan; R. M. Green, Manhattan; Martha E. Foster, Manhattan; Eric 
Englund, Manhattan; Jean DoJbbs, Manhattan; May Danheim, Man- 
hattan; H. R. Bryson, Manhattan; Lillian Baker, Manhattan; Elmer 
Cheatum, Manhattan; Lola B. Vincent, Manhattan, E. C. Converse, 
Manhattan; J. O. Hamilton, Manhattan; G. E. Raburn, Manhattan; 

A. W. Angulo, Manhattan; D. H. Spencer, Lawrence; M. C. Sewell, 
Manhattan; R. H. Lush, Manhattan; Naomi B. Zimmerman, Manhat- 
tan; C. W. MqCampbell, Manhattan; Arthur D. Weber, Manhattan; 

B. M. Anderson, Manhattan; Merle Suter, Wifield; W. E. Grimes, 
Manhattan. 
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Report of the Parks or Ecological Committee 

During the past year your committee has continued the cooperat>ion with the 
committee on the preservation of natural conditions of the Ecological Society of 
America. 

A {general account of the ecological features of Kansas was prepared for the 
Naturalist s Guide. The descriptions of twelve natural areas in Kansas which were 
s^ubmitited to the committee were edited and prepared for publication, thirteen ad- 
ditional areas were located and described 
A series of maps were also prepared showing the various ecological features of 
and the location of the <ieveral areas suggested for nreservation 
A bibliography of the insects of Kansas has been compiled. This now contains 
approxlimately loo titles. 


Recommendations : 

Your comm.ttee would recommend that the cooperation with the Ecological 
.Society of America be continued and that additional natural areas be described. 
At present only seventeen count es are represented in this survey, while it is 
hoped that eventually there will be at least one area in each county 
Your committee would also recommend that the Kansas Academy of Science 
undertake or sponsor an ecological survey of the state which would cons.der: 
(i) the ecological features of the state, (2) annotated lists of the plants and animals, 
giving distr.bution, habitats, and other essential data, (3) bibliography of the 
ecological literature of the state, and (4) ecological surveys of typical areas in 
the state. 


This recommendation is made because there is a great need for a comprehensive 
ecological survey of the state Investigators in various lines of biological re- 
search are often handicapped by the meager data on the ecological features of 
the state and by the lack of complete lists of plants and animals 

A great change has taken place in the biota of Kansas during the past fifty 
years. Approximately 84 per cent of the land area has been transformed from 
native conditions to farm land with the result that many animals and plants, 
once abundant, have disappeared while many others have been introduced. For- 
tunately this change has been recent and it is still possible to study the succes- 
sion of plant and animal' life following the interference of man. The disappearance 
of the buffalo and some of the larger game has had a marked influence on the 
biota of the state, as has the introduction of such plants as wheat, corn, sorghum 
and alfalfa. Kansas also presents an excellent field for ecological studies because 
of its cential location, its prairies and plains, and its humid and semiarid re- 
gions. 

Much of the pioneer work has been done along various lines This work, how- 
evei, IS often fragmentary and scattered through many publications For exam- 
ple, in 1877 Popenoe published a preliminary list of the Coleoptera of Kansas in 
whicl' about i 200 species were enumerated Since then sixteen additional lists 
have been published and approximately 3,500 species have been recorded These 
lists should be brought together and revised, since there is considerable con- 
fus on resulting from changes in synonomy and erroneous determinations, es- 
pecially m the earlier papers 


There has been no attempt made to compile a complete list of the insects of 
Kansas. Certain orders have been treated extensively, while others have been 
woefully neglected The literature on Kansas insects comprises over 100 papers 
published in more than fifteen journals and this information should be brought 


together. 

The same condition applies to other groups of animals and to plants, and offers 
an excellent field of work for this Academy. This is in line with similar work 
now under way in a number of states. Illinois, through its State Laboratory of 
Natural History, vs conducting ecological surveys in that state and their Aca- 
demy of Science has an ecological survey committee. The Geological and Natural 
History Survey of Connecticut has issued a number of catalogues and check- 
lists of different groups of animals and plants of that state. 

In making this recommendation, your committee feels that many valuable pa- 
pers would be secured for publication in the Transactions and that it will offer 
an opportunity for a large number of members to cooperate m bringing this ma- 
terial together. 

T. W. McColloch 
K. L. Henscl 
Grace Meeker 


The necrology committee reported that no deaths had occurred* 
The nominating committee reported the following nominations: 
President, J. E. Ackert; first vice-president, H. M. Elsey; second 
vice-president, Wm. Goldsmith; treasurer, L. D. Havenhill; secretary, 
E. A. White; additional members of the executive council: H. H. Nin- 
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inger, Roy Rankin, G. H. Bretnall, and Hazel Branch. The nominees 
were all •unanimously elected. Dr. W. R. B. Robertson of Columbia, 
Missouri, Theodore H. Scheffer, Washington, D. C., and Dean P. F. 
Walker, University of Kansas, were made life members of the 
Academy. 

E. A. WHITE, Secretary 


Report of the Treasurer 

Receipts: 

Balance brought forward $315.40 

Receiveid from new members 36.00 

Received from American Association members 66.00 

Other membership dues 20.00 

Total dues received $122.00 


Total receipts $437.40 

Expenses: 

E. A. White, secretary $100.00 

Stationery 22.45 

Stamps 27.00 

Stenognraphic and office assistance 51.40 

Express .57 


$201.42 

Expenses of executive committee meeting, January 10, 1925, 


at Lawrence: 

F. U. G. Agrelius $ 3.41 

H. H. Nininger 13.13 

J. E. Ackert 5.62 

R. K. Nabours 5.62 

J. T. Willard 5.62 


$ 33.40 

Total expenses $234.82 

Total cash on hand $202.58 


L. D. HAVENHILL, Treasurer 
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FIFTY-EIGHTH ANNUAL MEETING 

KANSAS ACADEMY OF SCIENCE 
Winfield, Kansas, April 16 and 17, 1926 


OFFICERS FOR 1925-1926 

J. E. Ackert, Manhattan President 

H. M. Elsey, Pittsburgh, Pa. First Vice-President 

Wm. Goldsmith, Winfield Second Vice-President 

L. D. Havenhill, Lawrence Treasiurer 

E. A. White, Lawrence Secretary 

H. H. Nininger, G. H. Bretnall, Roy Rankin, and Hazel Branch, 

Additional Members of the Executive Council 


PROGRAM 
Friday, April 16, 1926 


10:00 a. m. 
1 :30 p. m. 
8:00 p. m. 


Business. Reading of Papers. 

Business, Reading of Papers. 

Presidential address by J. E. Ackert. ^‘Biology in the 
Service of Mankind.^’ 


Saturday, April 17, 1926 
8:00 a. m. Business. Reading of Papers. 


PAPERS SUBMITTED FOR THE FIFTY-EIGHTH SESSION 

1. List of the Fungus Flora of Kansas Elam Bartholomew 

fFunirus Flora of Kansas Special Bull Kansas Ag Expt Sta , 1927) 

2 . Botanical Notes for 1925 Frank U G Agrelius. 

3 An Example of Specificity of Heat Stimulation Nellie M Payne. 

4 Ecological Areas in South Dakota. E. C O’Roke. 

5. Longevity in McPherson County H J. Harnly. 

6 A Colorimetric Reaction of Pectin H. Werner. 

7. The Haskell Till Deposit, Walter H Schoewe. 

8 . Erosion Pillars in the Morrison Formation of Garden Park, Colorado. Walter 

H Schoewe. 

9 Physical Training a Factor in Character building. J. M McWharf. 

10. The Snakes of Franklin County, Kansas, a Check-list of Species with Notes 

on heeding Habits and Life Histones Howard K Gloyd. 

(Published in this volume of the Transactions) 

11. The Abil'ty of the Textile Fibers to Transmit Ultra-Violet Light Mts. 

Katherine Hess. 

(Jour of Agri Research. Vol 35, No. 3, 1927) 

12. A Biids-per Acre Survey. L D. Wooster. 

13. The Making of a Chromosome Map. Robert K. Nabours. 

(Included in Kans Tech Bull. 17, pp. 1 - 231 , 1925) 

14. Resistance of Chickens to Parasitism. James E. Ackert. 

ig. Parasitism, as Affected by a Diet Deficient in the Fat-Soluble Vitamins. 
Marian Fisher (Introduced by James E. Ackert) 

(Jour. Parasit., Vol. 13, No. 3, 1927 — abstract) ^ 

16, Biological Method for the Disposal of Dairy Wastes. Hazel E. Branch. 
(Cornell Univ. Agnc. Exp. Sta. Bull. 4^5) 
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17 Parthenogenesjs in the Grouse Locust, Paratcttix texanus Hancock Robert K 

Nabours and Martha E. Foster. 

18 Correlation of the Perm. an of Southern Kansas and Northern Oklahoma 

C. N Gould 

19. Early Geology of Southern Kansas C N. Gould. 

20. Relief Map of Cowley County Based on Well Records to the Mississippi Lime- 

stone M W Baden 

21. A Preliminary Study on the Inheritance of the Columbian Plumage Pattern in 

Poultry Ray Porter (Introduced by William M Goldsmith) 

22. Inheritance in Poultry as a Basts for the Teaching of Elementary Genetics 

William M Goldsmith 

23. Primary Forces H G Baker 

(Published in this volume of the Transactions) 

24 The Role of Euthenics in Eugenics. H G. Baker 
(Social Science, Southwestern College) 

25. The Effect of Pure Ovygen Upon Water Animals J Willard Hershey. 

(Abstract published in this volume of the Transactions) 
j6 . The Tray System for Insect Collections Roger C Smith 
(Published in this volume of the Transactions) 

27. The Basal Metabolism of Overweight Female Subjects on Certain Reducing 
Diets. Neva C McDonnell and Martha M. Kramer 
28 Sex Ratios in Guinea Pigs Sumner O Burhoe 

29. Unusual Ratios in the E Ser es in Guinea Pigs Harold P Morris 

30. Effects of Cigarette Smoke on Growing Mammals W. J Baumgartner 

31 K S A C Botanical Notes for 1925 F C Gates. 

(Published in this volume of the Transactions) 

32 A Preliminary Study on the Interchange of Soil by Insects. Harry R Bryson 

31. Dehydration Products of Acetone Glenn Bickford. 

34. A Study of Nitration Products of Several Aromatic Hydro-carbons Wayne 
White 

35 Reducing Agents Used on Aromatic Nitro Compounds Theodore Shull 

36. A Brief History of Chinese Chemistry Szu Chih Liu 

37. The Coccinell’dae of Kansas (Coleoptcra). Harry L Gui 

(Jour Kans Ent Soc , Vol i, pp 2-13, 19^) 

38. Kansas Grown Digitalis L. D Havenhill 

(Abstract published in th’S volume of the Transactions) 

39 Archaeology of the Cornfields-Hopi Volcanic Buttes’ Field 
(Published in this volume of the Transact ons) 

(b) Stones of the Red Children of the Northwest Albert B Reagan 

40. The Fishes of the Salt Marsh of Stafford County, Kansas. Frank Jobes 

41. The Invertebrates of the Salt Marsh of Stafford County, Kansas Harry 

Walker 

42. Observations on Young Prairie Dogs George E. Johnson 

(Jour Mammal , Vol. 8, pp. 110-115, 1927) 


MINUTES OF THE FIFTY-EIGHTH ANNUAL MEETING 

The Academy held its fifty-eighth annual meeting at Southwestern 
College, Winfield, Kansas, April 16, 17, 1926. In addition to the papers 
on the program of the Academy, twenty papers were presorted by 
members of the Oklahoma Academy. At the usual dinner Friday 
evening, several talks were made by members from both states. 

At the first session Friday morning, the president. Dr. J. E. Ackert, 
appointed the following committees: 

Program: L. Oncley, A. O. Weese, F, C. Gates. 

Resolutions: F. U. G. Agrelius. 

Aiuditing: L. D. Wooster, W. B. Wilson. 
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Membership: E. A. White, Roy Rankin, R. C. Smith, J. W. Her- 
shey, H. K. Gloyd. 

Publishing; W. M. Goldsmith, E. A. White. 

Press; R. B. Dunlevy. 

Parks; J. W. McColloch. 

Nominating; R. K. Nabours, Roy Rankin, Hazel Branch. 

Necrology; H. J. Hamly, J. T. Willard. 

Papers were read to 11:30, when the Academy adjourned to meet 
at 1:30. Business was taken up at 1:30. The president explained 
the present plan of the affiliation of the Academy with the American 
Association for the Advancement of Science whereby the Academy 
receives fifty per cents per member from the A. A. A. S. instead of a 
dollar as formerly. 

The following amendment to the constitution was then proposed, 
that section 3, article 2, shall read as follows: 

National members shall consist of those who are also members of the American 
Association for the Advance of Science Each national member except life mem-* 
hers of the Academy shall pay to the Amei lean Assoc ation for the Advancement 
of Science, its annual fee and shall pay to the Academy an annual fee of $i oo 
National life members of the Academy shall pa> to the American Association for 
the Advancement of Science Us annual assessment 

The classification of members, together with the fees to be paid is as follows 

1 Honorary No dues. 

2 Active 

(i) Local 

(a) Annual, dues $i oo per year. 

(b) Life, no dues 
(a) Nation.il 

(a) Local 1 fe, national annual, no dues 

(b) Local life, national life, no dues 

(c) Local annual, national life, dues $i oo per year. 

Copies of this amendment were then given out so it could be studied 
until the next day. 

A report was made concerning the prox>osed Rocky Mountain Divi- 
sion of the A. A. A. S, Of 203 circulars sent out, 135 were returned, 
133 voting against the proposed division and 2 in favor of it. By mo- 
tion it was decided that the Kansas Academy of Science should not 
join the Rocky Mountain Division. 

After reading of papers and adjournment, the members who wished 
joined with several of the citizens in an automobile ride through the 
nearby oil fields. 

At the business meetinig Saturday morning, W. A. Cook of Salina, 
was elected a life member of the Academy. 

The president again read the proposed amendment to the constitu- 
tion. It was adopted by an unanimous vote. 

The resolutions committee submitted resolutions extending thanks 
to the president and faculty of Southwestern College, the Southwest- 
ern Science Club, the Chamber of Commerce, and other citizens of the 
city of Winfield for their very cordial welcome and many courtesies, 
expressing gratification at the presence of the members of the Okla- 
homa Academy of Science, and at the .presence of an unusually large 
number of high school faculty members. 

The auditing committee reported the books of the treasnirer as cor- 
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rect. The membership committee reported 250 active members and 
52 new members. 

The following was the report of the nominating committee: 

President, H. J. Harnly; first vice-president, Mary T. Harman; sec- 
ond vice-president, L. D. Wooster; treasurer, L, D. Havenhill; secre- 
tary, E. A. White; additional members of the executive council, J. E. 
Ackert, W. B. Wilson, Hazel Branch, Wm. Goldsmith. By motion 
these nominees were elected. 

The necrology committee reported that Dean Sayre and Dr. Keller 
passed away during the past year. 

The secretary reported that several copies of the Transactions had 
been sent out and much material received. The Academy library is 
still on the fifth floor of Fraser Hall, but the pamphlets are being 
moved to the library building and being classified. The books will be 
moved as soon as more stocks are built. For the last year the inter- 
est taken in the Academy, both by members and outsiders, has been 
greater than ever before. 

. The meeting adjourned. 

E. A. WHITE, Secretary 


FIFTY-NINTH ANNUAL MEETING 

KANSAS ACADEMY OF SCIENCE 


Lawrence, April 15 and 16, 1927 


OFFICERS FOR 1926-1927 


H. J. Harnly, McPherson President 

Mary T. Harman, Manhattan First Vice-President 

L. D. Wooster, Hays Second Vice-Presidert 

L. D. Havenhill, Lawrence Treasurer 

E. A. White, Lawrence Secretary 

J. E. Ackert, Hazel Branch, W. B. Wilson and Wm. Goldsmith, 

Additional Members of the Executive Council 

PROGRAM 


Friday, April 15, 1927 


10:00 a. m. 
1:30 p. m. 
8.00 p. m. 


8:30 a. m. 


Business. Reading of Papers. 

Business. Reading of Papers. 

Presidential Address by H. J. Harnly: “Longevity and 
Other Matters.” 

Address by Dr. Kurtz: “The Scientific Method.” 

Saturday, April 16, 1927 
Business. Reading of Papers. 
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PAPERS SUBMITTED FOR THE FIFTY-NINTH SESSION 

Home Economic Advancement. E. H S Bailey, 

(b) How the Chemist is Conserving the Food Supply E H S Bailey 
2 Sc-entific Methods in Commercial Research as Exemplified m Wheat Price 
, Studies. R M Green. 

3. (a) Viscosities and Electr cal Conductivity of Stannic Chloride-Acetic Acid 

Systems. John Strong and J D Stranathan. 

(b) Lecture Experiment with the Atmophone John Strong 

4. Conditions in Hibernation in Citellus tr deceml neatus palhdus. George E 

Johnson 

(Jour. Exp. Zool., Vol 50, pp. 15-30, 1928) 

5. Ovarian Grafting n Guinea P gs Earl Hedrick 

(Abstract published in this volume of the Transactions) 

6 The Anter.or Pituitary Body and Hibernation Ben R Coonfield 

7 Botanical Notes for 1926, Frank U G Agrehus 

8 The Stages m the Development of Life I.. C Wooster 

(Teach ng, Kansas State Teacheis College of Emporia, 1928) 

9 (a) K S. A C Botanical Notes, 1926 Frank C Gates 

(Published in this volume of the Transactions) 

(b) Cladonia and Seedling Mortality Frank C Gates 

10 The Embryo of a Stiuid Mary T Harman and Ann Hinshaw Gardiner 

(Pug Sound Biol Sta Vol 5) 

II. The Development of the Spermatozoon of Cavia cobaya (the Common Guinea 
Pig). Mary T Harman and Frank Root 
(Biol Bull —In press) 

12 The Efficacy of Cod Liver Oil in Building Up Resistance to Lung and Nasal 

Affections in Gu nea Pigs and Rahb ts Heman L Ibsen 

13 The Application of the Scientific Method to Personahtv Problems in High 

School and College Students Drs Karl and Win Menninger 

14 The Behavior of Certain Lyophile Colloids in Liquid Ammonia Robert Taft. 

15 Hybrid Vigor in Poultry D (' Warren 

(Poultry Science, Vol 7» PP- t-8, 1927) 

16 Report of Some Distributional Studies of Aquatic Heniiptera H B Hunger- 

ford. 

17. (a) The effect of a Mixture of Ar'gon and Oxygen and a Mixture of Helium 

Upon Animal Life J W. Hershey 

(Abstract publ shed in this volume of the Transact ons) 

(b) A Film Flames of Atomic Hydrogen J W. Hershey 
18 A Summary of the Courses in Entomology in American Institutions of Higher 
Learn ng Roger C Smith 

(Kans State Agr Coll Buff , Vol 12, No i, 23 pages, 1928) 
ig. The Genus Driotura Paul B Lawson 

20 Further Studies of the Reaction of Opalinas to Various Laboratory Media w<ith 

Special Reference to Their Longevity Mary E Larson and Fred W Allen, 

Jr. 

21 Nectar Collection by the Honeybee. R L Parker. 

22 Bird Investigations for 1926 L. D Wooster. 

23 Effect of Warm Moist Air on the Surface of the Body. G H Bretnall. 

24 A New Record to the Parasites of Pholus achemon Drury Hazel E. Branch. 

(Published in this volume of the Transactions) 

25. Why Do We Age’ J* M. MeWharf. 

26^ (a) Additiotial Evidence of an Ice Invasion of the Kansas River m Eastern 
Kansas Walter H. Schoewe 
(b) Eros/ional Pillars Walter fl Schoewe 
27. Some Entomological Observations in Republic of Honduras Reginald H. 
Painter. 

(Annual Report of Med. Dept, of United Fruit Co , 1926, pp. 245-262) 

28 A Preliminary Contribution to the Life History of the Timber Rattlesnake. 

Howard K. Gloyd. 

29. Notes on the Growth of the Snapping Turtle. C. W. Clanton. 

30. (a) A New Aerolite from San Antonio, Texas. 

(b) Observations on Texas Meteorites 

(c) Pleistocene Footprints from Central Ancona 

(d) Fossil Footprints in the Big Bend Country in West Texas. 

(e) Days with the Wild Turkey m Texas. 

(f) The Vanish ng Whoopmg Crane. H. H. Niningcr. 

31 1926 Collecting on Kansas Coleoptera. Coleoptera as Dwellers in the Home of 

Other Insects and m the Burrows of Animals and Insects. W. Knaus. 
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32. The Sugar Acids Preparation of i, 2 Dihydroxy Butyric Acids Sybil Wood- 
ruff 

33 Polyandry m the Grouse Locust (Paratettix texanus) with Notes on Inheri- 

tance of Acqu’red Characters R K Nabours 
(Amer Natural st, Vol 41, pp 531-538, 1927) 

34 Parasitism and the Thyroid Gland J E Ackert and G. F. Otto. 

35. Parasitism and Vitamin D in Chickens L A Sp ndler. 

(Jour. Parasit , Vol 14, p 133, 1927 —abstract) 

36 (a) The Polvaders Meteorite 

(b) Notes on the Cornfields Region, Arizona, a cont nuation of 1925 Report 

(Published in this volume of the Transact’ons) 

(c) Glories of the Canyon of the Colorado Its Proposed High Bridge and 
Colossal Dam Albert B Reagan 

37 An Analogue of the Cupric Ammonia Ion in Acetlic Acid Solution Arthur W. 

Davidson. 

(Abstract published m this volume of the Transactions) 

38 Research at University of Kansas by Faculty and Students R Q Brewster 

39. Research at Kansas State Agricultural College J E Ackert 

40. Research at Kansas State Teachers College, Emporia Frank U G Agrebus 

41. Research at Kansas State Teachers College, Pittsburg J. A, Yates 

42 Research at Kansas State Teachers College, Hays Roy Rankin 

43 Research at Baker (In versity E J Cragoe * 

44. Research at Washburn College. Wm M Harshbarger 

45 Research at Ottawa University Wm B Wilson 

46. Research at McPherson College J. Willard Hershey. 

47. Research at Southwestern College. Winfield. Wm M Goldsmith 

48 The Replaceability of Certam Methylene Groups, and the Relation of Consti- 

tution td the Stability of the C Equals C Linkage Harvey W Moyer and 
F B. Dams 

49 The Synthesis and nropert es of the Mono-chloro-iodo-toluenes Henry 

J. Long and F B Da ns 

SO. A Study of Height- Weight- Age Ratio in Indian Children Emily Ferris 

MINUTES OF THE FIFTY-NINTH ANNUAL MEETING 
The meeting on Friday, April 15, was called to order by the presi- 
dent, H. J. Harnly. President Hamly appointed the following com- 
mittees : 

Program: L, D. Wooster, Nininger. 

Resolutions: Rankin, Yates. 

Auditing: Warren, Hershey. 

Nominations: Ackert, Schoewe, Agreliii.s. 

Printing: White, Nabours, Smith, Wilson, Ma#ichester. 

Press: Knaus. 

Parks : McColloch. 

Necrology: Bailey, Willard. 

Papers were then read until 12:00 o^clock. 

The afternoon meeting was called to order at 2:00 p. m. by the 
president. Dr. Taft explained there would be no banquet this year, 
but that he had made arrangements for a get-together supper at the 
Thimble Tea Room at 6:00 o'clock. 

^ Mr. Manchester, Director of Libraries at the University, led a short 
discussion regarding the Academy of Science Library. The books 
belonging to the Academy are now housed on the 5th floor of Fraser 
Hall, due to lack of space in Watson Library. The foreign exenange 
list is rapidly becoming decreased due to lack of recently pu’blished 
volumes. Members of the Academy were invited by Mr. Manchester 
to visit the Academy of Science library in Fraser Hall. 
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Dr. Bailey suggested that the Academy take over the publication 
of the Transactions. 

The committee on Publications was instructed to study the question 
of financing the Academy publications and to report at the meeting 
next year. 

The life members were invited to have their pictures taken and 
excused themselves from the meeting. Dr. Mary T. Harman, vice 
president, presided in place of H. J. Harnly, who is a life member. 

The meeting Saturday morning, April 16, was called to order by 
President Harnly. 

The resolutions committee extended thanks to Dr. Kurtz for his 
address, to the faculty of the University for courtesies shown the 
Academy, commended the action of the officers of the Academy, Li- 
brarian Manchester, and Chancellor Lmdley, for their efforts to se- 
cure p’j.blication, and expressed appreciation at the presence of a 
number of life members at the meeting. 

The auditing committee reported the books of the treasurer to be 
correct. 

The following was the report of the nominating committee: Presi- 
dent, Mary T. Harman; first vice-president, L. D. Wooster; second 
vice-president, W. B. Wilson; treasurer, L. D. Havenhill; secretary, 
E. A. White; addHional members of the executive council, H. J. Harn- 
ly, J. E. Ackert, Hazel Branch, and G. H. Bretnall. By motion all of 
these officers were elected. 

By motion it w'as decided that statements of the annual dues be 
sent to the members early in October to slightly precede the state- 
ments of the American Association for the Advancement of Science; 
and that directions be given for the method of payment of combined 
dues. 

Mr. Warren Fred Farager was elected a life member of the Aca- 
demy. 

The Academy voted to accept the invitation of the Wichita Cham- 
ber of Commerce and the University of Wichia to hold the next meet- 
ing in Wichita. 

A motion that the committee on printing be increased to five mem- 
bers, the president to appoint the additional members, was carried. 

It was voted to get an opinion from the attorney general as to 
whom the library of the Academy of Science ^belongs. 

By motion the committee on printing was instructed to place the 
Academy of Science Library in one of the institutions of the state 
which would properly hooj^se it and would pay some funds into the 
Academy for the exchanges received through the Transactions, which 
r/ould pay for the publication of the Transactions. 

It was voted that the Kansas Academy of Science recommend to 
the State Fish and Game Commission that the commission take under 
advisement the matter of stocking suitable portions of the sta.^'e with 
wild turkey. 
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By motion it was provided that papers Nos. 38 to 47 inclusive re- 
garding research work at the various institutions be omitted and that 
abstracts of these papers be mimeographed and sent to the members 
of the Academy. 

E. A. WHITE, Secretary 
Report of the Treasurer 


Receipts: 

Balance carried forward $219.00 

37 dues @ $1.00 37.00 

3 dues @ 50c (A. A. A. S.) 1.50 

Interest on $200.00 @ 4 per cent for 2 years 16.00 

Total receipts to April 15, 1927 $273.50 

Expenses: # 

H. J. Harnly, expenses to Lawrence $13.58 

Stenographic work, Winfield 5.00 

Printing and tele 2 , ram, Winfield 4.65 

Secretary’s expenses to Winfield/ 25.54 

Stamps and post cards 15.50 

Expenses executive committee, Topeka 3.65 

President’s expenses, Topeka 10.61 

Printing, etc., Lawrence 11.75 

Office and stenographic work 30.00 

Total expenses to April 15, 1927 ... $120.28 

Cash on hand April 15, 1927 $153.22 


L. D. HAVENHILL, Treasurer 

From Minutes of tthe Executive Council, January 10, 1925, Lawrence 

The members presen i, were Chairman Niniger, Ackert, Willard, 
Sayre, White, Agielius, Nabours, Bailey for Cady, and Havenhill. 

The executive council instructed the legislative committee to prepare 
a brief to be sent to Dr. Willard and Professor Agrelius, who were 
to see their legislators concerning the introduction of a bill to secure 
the Academy printing. Mr. Spilman of Manhattan was to be asked 
to assist in drafting the bill and a copy of the bill was to be sent to 
Professor Agrelius for use by Senator Parker. 


L. D. HAVENHILL, Acting Secretary 
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SIXTIETH ANNUAL MEETING 

KANSAS ACADEMY OF SCIENCE 
Wichita, Apri3 13 and 14, 1928 

OFFICERS FOR 1927-1928 

Mary T. Harman, Manhattan President 

L. D. Wooster, Hays First Vice-President 

W. B. Wilson, Ottawa Second Vice-President 

L. D. Havenhill, Lawrence Treasurer 

E. A. White, Lawrence Secretary 

H. J. Harnly, J. E. Ackert, Hazel Branch and G. H. Bretnall, 

Additional Members of the Executive Council 


PROGRAM 
Friday, April 13, 1928 
10:00 a. m. Address by H. W. Foght. 

Business. Readini? of Papers. 

1:30 p. m. Business. Reading of Papers. 

8:00 p. m. Fresidiential Address by Dr. Mary T. Harman. “The 
Physical Unit of Life.” 

Saturday, April 14, 1928 
8:30 p. m. Business. Reading of Papers. 


2 

3 

4 

5 

6 

7 

8 
9 . 

10 

II. 

12 

*3 

14. 

15 - 

16 

17 * 

18. 

19. 


PAPERS SUBMITTED FOR THE SIXTIETH SESSION 

The Heats of Ahsorpt on of Certain Organic Vapors on Charcoal at 25® 
Centigrade Loyd McKinley 
Twisted Atoms Loyd McKinley 

A Study of Seasonal Variation of Deaths from I’neumonia in Certain Cities 
in the United States Margaret M Justin 
A Uniform Test of Ceneral Intell gence J C Peterson 
Botanical Notes for 1927 Frank U G. Agrelius. 

Further Exper ments with Bad Air G H Bretnall. 

Some Notes on Kansas Gcolog> L C. Wooster 
Bird Population C' Wooster 

The Chromosome Method of Presenting Mendalian Inheritance H L. Ibsen 
Chinese h 31 ms in the Prair e States Frank C. Gates 
(Published in this volume of the Transactions) 

Plant Migration Tendencies in Wabaunsee County, Kansas, 1808-1927. Frank 
C Gates 

(Published in this volume of the Transactions) 

Notes on the Chironom’dae of Kansas Hazel E Branch, 

(Publ shed n this volume of the Transactions) 

Concerning the Use of Nitro Compounds as Oxidizing Agents. W. A. Fletcher. 
A New Method for the Preparation of (NH4)2S2NH4SH W. A Fletcher 
Filana Worms and Fistulous Withers in Horses J. E. Ackert and W S 
O’Neal. ^ ^ ^ _ 

Resistance to Parasitism, and Vitamin B. L. O. Nolf (Introduced by J. E 
Ackert and Naomi B. Z mmerman ) 

Effect of Helm nthiasis on Resistance to Parasitism. Roy W. Jones. (Intro- 
duced by J. E. Ackert) 

Variations and Abnormalities in Certain Tapeworms. G. L Graham, (Intro- 
duced by J. E Ackert) 

Factors Influencing the Productivity of Ponds of the State Fish Hatchery. 
Edw. Schneberger. (Introduced by Minna E. Jewell) 
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20 A Monstrosity in a P g W J Baumgartner. 

(Anat. Rec , Vol J7, No. 3. *928) 

2\ The Effects of a Mixture of Pure Oxygen and Pure Argon upon the Animal 
L fe with Various Amounts J W Hershey 

(Abstract published in this volume of the Transactions) 

22, The Effects of a Mixture of Pure Oxygen and Pure Nitrogen upon Animal 
Life with Var ous Amounts J W Hershey 

(Abstract published in this volume of the Transactions) 

23 A Review of Invest gation on the Hibernation of tho 13-lined Ground Squirrel 
George E Johnson 

(In Preparat on for the Quarterly Review of Biology) 

^4 The Effect of Anterior Pituitary Extract on (irowth of Rats. E D. Sayles 
(Introduced by George E Johnson) 

2S The Effects of the Alkaloids, Brucine Sulphate, Qu nine Sulphate and Sj:ry- 
chnine Sulphate, on Cell L)»v sdion, Cell Activity, and Plant Growth Clin- 
ton C. McDonald 

26. Some Interesting Facts About the Fossil F sh, Portheus molossus Geo. F. 

Sternberg 

27. Rare Coleoptera from the Sandhill Region of Medora, Kansas W Knaus. 

28 Northward Extension of Agrypnus salldi Lee to the Medora Sandhill Region 
of Kansas. W Knaus 

29. Germicidal Effect of Ultra Violet L ght on Fabrics and Thiough Fabrics 

Alph. Latzke. 

30. The Early Development of a Polyclad Florence Stebbins. (Introduced by 

Mary T Harman) 

(In preparation for Puget Sound Biological Station) 

31 Study of Birth Weights with Relation to Age of Mother and to Season of 

Birth Helen W* Ford 

(Publ shed n this volume of the Transactions) 

32 Notes on Archaeology of the Cornfields Region, Ar zona. Continued from the 

1927 Report Albcr* B Reagan 

(Published in this volume of the Transact ons) 

MINUTES OF THE SIXTIETH ANNUAL MEETING 
The sixtieth annual meeting of the Kansas Academy of Science 
was held at Wichita, April 13 and 14, 1928. The afternoon session 
was held at the Central High School. All other sessions were held at 
the Municipal University of Wichita. 

The nieeiing was called to order by the president, Dr.' Mary T. Har- 
man, at 10:30 a. m,, April 13. Dr. H. W, Foght, president of the Mu- 
nicipal University of Wichita, welcomed the members of the Academy 
as guests of Wichita, and particularly as guests of the University. 
The minutes of the previous meeting were read and approved. 

The following committees were appointed by the president: 
Program: Agrelpjs, Gates, Baumgartner. 

Resolutions: Ackert, Lawson, Goldsmith. 

Auditing: Hershey, Justin. 

Membership: Johnson, G. E., Larson, Agrelius, Rankin, Hershey, 

McDonald, Bretnall, Wilson, Moore, Goldsmith, Yates, 
Crow. 

Press: Knaus. 

Parks: McColloch. 

Nominating: Rankin, Havenhill, Branch, Smith, R. C. 
Necrology: Harnly, Willard, 

The afternoon session was called to order by the president at 1:30. 
A half hour was devoted to seeing the science department of the high 
school. The reading of papers was resumed at two o’clock. The 
meeting adjourned at four-1 hirty to be guests of the Wichita Cham- 
ber of Commerce on a tour of the city. 
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A delightful banquet was served at 6:15 in the cafeteria of the Uni- 
versity. {Professor Crow of Friends University was toastmaster. 
Professor Emeritus Schwartz of Wichita University responded to a 
toast on ‘‘Reminiscences” and Dr. Goldsmith to one on ‘‘Eugenic 
Laws”. 

Dr. .Mary T. Harman delivered the presidential address at 8:30 p. 
m., on the subject, “The Physical Unit of Life”. 

The Saturday meeting convened at 8:30 a. m. The report of the 
treasurer was made and accepted. E. A. White and Mary T. Harman 
were made life members. 

The nominating committee submitted the following names as can- 
didates: President, L. D. Wooster; first fice-president, W. B. Wilson; 
second vice-president, Hazel E. Branch; treasurer, L. D. Havenhill; 
secretary, Geo. E. Johnson; additional members of the executive coun- 
cil, Mary T. Harman, E. 0. Deere, E. A. White, and F. C. Gates. 
The nominees were elected by unanimous vote. 

The nominating committee extended thanks to the Wichita Cham- 
ber of Commerce for the sight-seeing tour, to the Travel Air Company 
for the privilege of visiting its factory, to Dr. Hazel E. Branch and 
other faculty members of the university of Wichita for arrangements 
for the meeting and' for the banquet, and to Prof. E. A. White for his 
long service as secretary. 

The auditing committee reported that the accoojnts of the treasurer 
were correct. 

The committee on library and publications made the following re- 
port: 

1. Tha* Kansas University is making an effort to properly catalog and house 
the 1 brary of the Academy The library is now partly available for use by the 
faculty and students of the University and members of the Academy Your 
chairman found that the University is desirous of retaining the library, and al 
though they are without sufficient room and facilities will do everything possible 
to make the books of the library available 

2 That the continuation of the publication of the Transactions of the Academy 
is h ghly desirable and in fact necessary to the life of the Academy The com- 
mittee, therefore, recommends that the Transacions of the Academv since the 
last report (Fifty-third meeting, Vol 30, 1921) and including the Wichita meetin*" 
in 1928, be published as soon as possible out of the available funds of the society; 
that any and all papers presented at these meetings be publ shed at the request 
and the expense of the author This expense may be conven’ently apportioned 
to a certain number of repr nts issued to each author 

It IS recommended that a committee of five be appointed by the president to 
constitute a publication committee and that one of their number designated 
as editor; that this committee bring together the minuses of the meetings anrl 
those papers from authors who desire them included in the next issue; that, af- 
ter the material js properly edited and considered, bids for* xiublication be obtained 
and the committee be empowered to publish this material as soon as poss ble 

3. That the policy of publishing onlv cnou<^h comf^s for members, abstracting 
agencies and for sale be established This will eliminate practically all free ex- 
changes. The committee recommends the elimination of exchange nubheat ons 
unless such exchanges car be made to work to the immed ate financiali advantage 
of the Academy 

4 That all funds of the Academy be spent for the Transactions, after de- 
ducting suchf necessary expenses as postage, stenograph c work, and travel al- 
lowance, or other expense ordered by the Academy 

5. That plans be made by the publication committee as soon as possible for 
financing the future publications of the Academy and placing the Tnnsactions 
on a permanent basis This committee recommends the following possible sources 
of revenue for study and investigation 

(a) Increase of dues to $1.50 a year This is undesirable until the available 

membership at the present dues is proved to be nadequate ... . 

(b) Securing a permanent endowment by solicitation of funds from intercstea 

residents of the state . . . j 

(c) By grants from existing state organizations, such as the various eouca- 
tionnal institutions, State Board of Agriculture, State Horticultural Society, etc. 
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(d) By secur ng an annual rental for the use of the Academy’s library. The 
Academy must, however, remember that it has in existence an agreement with 
Kansas ITinvers ty concerning the library 

<c) Sale of the library as a whole or in parts as a source of endowment or of 
meet ng publication 

It would appear from information on hand that a creditable publication can be 
mainta ned for sums from $ioo up, depending on the size of the annual volume, 
quality of paper and illustrations 

It was moved and passed that this report be accepted section by 
section. After discussion and adoption of the several sections, the 
entire report was accepted. 

A motion was carried to instruct someone to report this meeting 
to “Science”. The president requested the incoming secretary to 
make this report. 

The reading of papers followed. Later in the forenoon a few min 
utes were devoted to business. 

The Kansas Entomological Society through R. L. Parker, its secre- 
tary, presented Article I of its constitution for the consideration of 
the Academy. This article reads: 

“The name of this society shall he the Kansas Entomolog cal Society This 
society w 11 be atliliated with the Kansas Academy of Sc.ence without dues of 
the society to that societ>.“ 

The article was approved by the Academy. 

Dean Willard of the Kansas State A j^ricultural College invited the 
Academy to hold its 1928 meeting at Manhattan and the invitation 
was accepted. 

By motion it was voted to shorten the papers to enable the Acade- 
my to adjourn by 12:30. The reading of papeis was resumed. The 
Academy adjourned at 12:25. 

President-elect Wooster called a meeting of the new executive 
council immediately after adjournment. In consultation with the 
retiring president he appointed the following publication committee: 
G. E. Johnson, Roy Rankin, M. T. Harmon, W. J. Baumgartner and 
F. C. Gates. 

E. A. WHITE, Secretary 
Report of the Treasurer 
April 14, 1927, to April 13, 1928 


Receipts: 

Balance brought forward $153.22 

Collected from A. A. A. S. members 66.00 

Dues from members 28.50 

Interest on deposits 4.00 


Total receipts $251.72 

Expenses: 

Dof'tosit with cashier K. U. $ .89 

Stamps and post cards 23.75 

Traveling expenses, President Harman 5.62 

Programs (600) 8.00 

Stenographic work 30.00 

Total expenses $62.26 

Cask on hand April 13, 1928 $183.46 


L. D. HAVENHILL, Treasurer 



PAPERS AND ABSTRACTS 

From Fifty-fourth Annual Meeting ( 1922 ) 

to the 

Sixtieth Annual Meeting ( 1928 ) Inclusive 


Kansas Grown Digitalis 

Abstract of Paper 38 of the 1926 Meeting at Winfield 
L. D. HAVENIIILL 

University of Kansas, Lawrence, Kansas 

Digitalis, one of the most reliable of heart tonics, is being suc- 
cessfully grown in the Drug Garden at the University of Kansas. 
The plant appears to thrive under cultivation. The seeds must be 
germinated in the greenhouse and the young plants transplanted 
in early spring. The following analytical data is presented: 

Average yield of fully developed green leaves 


per plant 142 Gm. 

Upon dryinig this weight was reduced 83.43% 

Giving an average yield of air dry drug of 16.57% 

The analysis of the air dry drug was as follows: 

Moisture 6.287c 

Ash 17.667 

Insoluble Ash 6.64% 

Fat removed by Benzin 3.137r 


Biological Assay showed an activity of 160% U. S. P. standard. 
The acid insoluble ash is higher than the U. S. P. standard of 6%, 
but the assay shows the drug to be 60% above the U. S. P. standard 
of potency. 

The result of this investigation shows that Kansas grown digi- 
talis is a superior product. The work is being continued and it is 
planned to grow four hundred plants this season. 
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Notes on the Chironomidae of Kansas 

Paper 12 of 1928 Meeting at Wichita 

HAZEL E BRANCH 
Unvcrsity of Wichita, Wichita, Kansas 


At Manhattan in 1925, we read a paper on the specific differences 
in the egi^ masses of Chironomidae* and showed a number of photo- 
j^raphed masses. 

We have in mind the preparation of a key if this egg mass charac- 
ter proves to be valid. Last spring we had an experience which 
tested this validity for one species and it held true. 

While visiting the State Fish Hatchery at Pratt, Kansas, with a 
class in vertebrate zoology, some of the class Jbecame interested in 
the ‘Ignats*' above a pool and called attention to them. These insects 
were chironomids and therefore we collected a few and brought them 
home. In looking over the catch that evening we felt reasonably 
sure that the chironomid was Chironomus cristatus but the species 
had no valid record for Kansas. 

As there were three females in the lot, we put each into a clean 
test tube with about one cubic centimeter of water in the bottom. 
This was the system we had used in former experiments and knew 
that Ch. cristatus would lay an egg mass under such conditions. 
In the morning vfe were rewarded with three egg masses which 
were beyonnd a doubt the egg masses of the species. We reared the 
larvae and these fulfilled all the character requirements. 

In order to further confirm the classification, we sfent the females 
that had laid the egg masses and a male collected at the same 
time and place, to Dr. 0. A. Johansen of Cornell University who 
classified them as Chironomus cristatus. 

This observation shows (1) that the egg mass character is valid for 
Chironomous cristatus Fabricus, and (2) that the species is a mem- 
ber of the fauna of Kansas. 

* In publication Ann Ent Soc. Am. 
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Kansas Botanical Notes, 1923-1928 


A Summary of Papers 27, 1924; 2, 1925; 31, 1926, 9a, 1927; lo, ii, 1928 
F. C GATES 

Kansas State Agricultural College, Manhattan, Kansas 

Three buds at a node, instead of two, have been noted in box- 
elder (Acer negundo), red ash (Fraxinus pennsylvanica), igreen 
ash (F. lanceolata), sugar maple (A. nigrum), soft maple (A. sac- 
charinum) and Paulownia tomentosa. 

Twenty-six new megasporangiate cones on one new shoot were 
found on Pinus mugo mughus by Prof. W. E. Davis in 1923. 

Three sets of megasporangiate cones on new shoots of jack pine 
(Pinus banksiana) were first seen in 1923 (Bot. Gaz., 77:340-342. 
1924.). 

With open winters of 1922 and 1923, castor beans (Ricinus com- 
munis) and tomatoes have self-sown themselves and a few clumps 
of s»u,dan grass remained alive over one winter. 

A Japanese bamboo (Arundinaria japonica) at Manhattani is 
spreading from year to year, but its shoots have never been over 
1.4 meters high. 

Gametophytes of Equisetum laevigatum were well developed 
on muddy banks of the Kansas River at Manhattan’ in the fall 
of 1923. 

Salvia splenfdens was a splendid frost plant in late Oct., 1923. 

The separation layer was slow in forming or was very imperfect- 
ly developt in. the falls of 1923, 1925, 1926. 

In the cold spring of 1924, an unusually small crop of dandelions 
developt, but there was an enormous crop of seeds of soft maple 
(Acer saccharium), elm (Ulmus americana) and hackberry (Celtis 
occidentalis). 

Claytonia virginica was fo^und in May 1924 in Ellsworth Co., by 
G- J. Ikenberry. 

Three-winged fruits of green ash (Fraxinus lanceolata) were found 
in Manhattan by S. Fred Prince. 

Perilla frutescens appears to be becoming an objectionable weed 
in Leavenworth Co. 

Vivipary in Bromus erectus was noted by C. O. Johnston. 

Aegilops cylindrica is assuming importance as a wheat field weed 
in south central Kansas. 

Much late growth in the fall of 1925, including leafing out of 
a lilac in December and the swelling of buds of soft maple until 
seven groups with stamens fully exposed were found and great 
swelling irt elms, maples and cottonwoods to the point of bursting 
but stopt by cold weather in the middle of Decemlber. 

From the 106 seeds obtained from two tricotyledonous seedlings 
of tomato in the greenhouse at Manhattan by R. P. White, no or 
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only very poor plants were obtained, not onle of which was tri- 
cotyledonous. 

Bromus japonicus appears to be well establisht in the eastern 
part of the state under many conditions. 

Fasciations were noted in dandelion and sweet potato in 1926, in 
Hymenopappus corymbosus in 1926, in Ailanthus altissima in 1927 
and in Asparagus officinalis in 1928. 

A great deal of fall growth and the bursting into bloom of shrubs 
took place in the fall of 1926, including as mo<st noteworthy the 
flowering of Iris pumila. 

Seven-year-old trees of Chinese Elm (Ulmus pumila) came into 
good bearing in the spring of 1927 at Manhattan. 

A comparison of the work of A. S. Hitchcock and others previous 
to 1900 and of Pearl Maus in 1926-27 in Wabaunsee County, Kansas, 
brings out the interesting pomt that 112 additional plants are now 
recorded in the county, making the county list total 447. Subtract- 
ing those recorded in the counties on all sides previous to 1900, 
leaves 72 species. Of these 38 are introduced species (30 from open 
country and 8 from woods). Of the 34 new native plants, 6 have 
come in from the north (1 of which is a plant of woo-ds); 6 plants 
of open country from the south; 5 plants of open country from the 
west; and 19 from the east, of which 8 are plants of open country 
and 11 are plants of wooded areas. Thus it appears that the 
western migration of eastern native plants is taking place more 
rapidly than the eastern extension of western plants. 


Star-Thistle (Centaurea picris PalL)> a New Weed in Kansas 

Abstract of Paper 19 of the 1922 Meeting at Manhattan 

FRANK C GATES AND DOROTHY J CASHON 
Kansas State Agricultural College, Manhattan, Kansas 

This tufted perennial, about 40 cm. high, with involucral bracts 
with broad rounded scarious tips and whose margins 'break up 
more or less into fine hairs, short linear entire or remotely toothed 
leavesi, a native of the Caspian region, was collected by J. W. Head 
in Washington county, during 1921. It may well become a serious 
weed. 



Transplantation of Ovaries in the Guinea Pig for, Reproduc- 
tion and for the Endocrine Effect During Pregnancy 

Abstract of Paper 5 of the 1927 Meeting: at Lawrence 
EARL H. HERRICK 

Kansas State Agricultural College, Manhattan, Kansas 


For more than thirty-five years, ovarian transplantation to test, 
for foster mother infiuence on the young, has been attempted. The 
results are so meager, however, that conclusions drawn by various 
workers are not in (agreement. 

To supplement the work already done, ovaries were removed from 
guinea pigs carrying dominant genetic characters and were replaced 
by ovaries from guinea pigs which were recessive to the genetic 
characters. The guinea pigs that had received the new ovaries were 
mated to recessive males. In one case, B18 a black pig, received the 
ovaries from a recessive red pig and the m(ating was made with 
a red male. One red offspring was produced. 

A golden agouti, C15, was mated to a recessive pink-eyed, white 
male after having received the ovaries from a recessive pink-eyed 
w'hite female. One golden-agouti offspring like the mother was pro- 
ducedi. A thorouigih examination of the one recovered ovary led 
to the conclusion that all of the original ovarian tissue was not 
removed at the time of the operation and it regenerated to the 
extent of prodticing ova. 

There were only two offspring resulting from thirty-eight grafts. 

Another phase of ovarian transplantation studied was the re- 
lationship between the ovaries and the developing embryos and 
mother during pregnancy. This problem was approached by remov- 
ing the ovaries from eighteen g»u,inea pigs that were in almost all 
stages of pregnancy except the very earliest. Fifteen of the 
ovariectomized females aborted their young in from one to twenty- 
three days after the operation. Three gave birth to living young 
in a normal manner. One of the three was in twenty-seven days 
of pregnancy when the ovaries were removed after which the 
young were carried forty-one days before parturition. The others 
to give birth to living young were in later stages of pregnancy. 
Eleven of these were examined to determine if the mammary glands 
were functional at the time of delivery. In nine cases they were 
functionSal. In fourteen cases examined, the pelvic girdle had 
relaxed in every case at the time of delivery. 

Fourteen other guinea pigs were selected in similiar stages of 
pregnancy as those in which the ovaries were removed. The ovaries 
were removed from these animals and were replaced by ovaries from 
other guinea pigs. In all but two cases the ovaries were obtained 
from virgin females which could not contain corpora lutea of preg- 
nancy. Nine of these pregnant females gave birth to living young 
and five aborted their young. 
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Conclusions 

1. There is no evidence that modification by foster-mother influ- 
ence is expressed in the offspring. 

2. It is very difficult to transplant the ovaries from one animal 
to another so that reproducion will follow. 

3. It is difficult to remove all of the original ovary and regen- 
eration of the remaining fragments may take place. 

4. Removal of the ovaries from pregnant guinea pigs causes abor- 
tion in the greater number of cases. 

5. The presence of an ovary tends to prevent abortion but the 
active element is not confined to the corpus 1'U.teum of pregnancy. 

6. Removal of the ovaries during pregnancy does not prevent 
the functioning of the mammary glands or the relaxation of the pelvic 
girdle at the time of parturition. 

7. When abortion results from the removal of the ovaries in guinea 
pigs it occurs usually several days after the operation. 



The Economic Value of By-Product Foods 

Abstract of Paper la of the 1922 Meet.npr at Manhattan 
E H S. BAILEY 

University of Kansas, Lawrence, Kansas 

In this economic *age the utilization of by-products of food has 
become a necessity, and to the manufacturer and* the chemist i? 
presented the problem of preventing waste. In some industries in 
fact it is stated that no profit is made from the main food products 
placed on the market, but that he profits must come from the 
saving of the iby-products. A few suggestions as to what has al- 
ready been accomplished can only be mentioned here. 

In the meat packing industry those by-products saved for con- 
sumption are the head, heart, toniiue, liver, intestines, brain, fat, 
bones, feet, and hair; and, not least important, all materials not other- 
wise used are made into fertilizers. Fish by-products made are 
caviar, isinglass, glue, and oil for industrial andl edibile uses. Cot- 
tonseed, which formerly was thrown away, or even disposed of at 
some expense, is utilized for making salad oil which when hydro- 
genized is used for cooking and in the manufacture of (butter sub- 
stitutes; the “linters” are used in manufacturing felt, and/ the ‘‘press 
cake” may be ground and used as stock feed or as a fertilizer. Corn 
oil, has become a valuable material which is utilized' as a salaa 
oil, or in butter substitutes, and the refuse is valuable stock feed. 

The soy bean contains twenty per cent of a bland oil which is 
used all over the worldl. Two hundred milliion pounds are annually 
imported into the United States. Some of it is used in focd, and the 
lower grades in soap and paint manufacture. Other “oil-bearing” 
seeds are used as a source of oil in different countries, as the sesame, 
poppy and) hemp in Europe, the sunflower in Russia, and tomato seeds 
in Italy. Apricot kernels, peach kernels arid mustard seeds yield 
excellent oils. 

In vine-growing countries, not only isi the fruit juice used for mjak- 
ing i?Tape juice and wine, and the fruit for making raisins, but the 
wine when it has fermented s'ufficiently, deposits “Argols” or acid- 
potassium tartrate, which when purified yieldls Cream of Tartar, 
and Tartaric acid, used in making baking powder. The refuse from 
the wine press, when burned, yields potassium carbonate, valuable as 
a fertilizer. 

In the citrus industries, the “culls”, or unripe and imperfect fruit, 
which not so long ago was gotten rid of with difficulty, are now 
n:itilized) at la considerable profit. From the oranges come orange 
oil, dried orange peel, concentrated pulp, which is the basis of 
numerous orange beverages, and more recently a white, dry pectin 
which is used in making jelly from fruits which are wanting in that 
material. Prom the lemon, in addition to the oil and pectin, citric 
acid and calcium citrate are obtained. The waste pro»dHicts in this 
industry are dried and used in the manufacture of chicken feed. 
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Casein, from skim milk, <used in making buttons and in various 
industries, and milk su^ar, are valuable by-products in the dairy in- 
dustry. Sugar is not the only useful product from the sugar-cane, 
for the final molasses residue known as “black-strap^* is a valuable 
stock food. The spent bone black used in the purification of the 
cane juice is used for making shoe blacking, and from the “Bag- 
asse** or crushed cane a very useful insulating building board or 
an insulatins? material may be made. In the roasting of coffee, the 
alkaloid caffein in small quantities is driven off and collects in the 
fiu.es. This is later purified and is used in various popular carbonated 
beverages. 

This list is only suggestive, for there are numerous other by- 
products that have been or may be utilized, and it is the task of the 
<>rrrist and the food manufacturer, to practically apply their know- 
ledge to our food supply, and thus effect a great saving. 


Some Needed Reforms in Packing of Food Products 

Paper 4 of tthe 1923 Meeting at Lawrence 
E H S BAILEY 

University of Kansas, Lawrence, Kansas 

To one who has been associated, almost from the beginning, with 
the reforms that have been made in the campaign for furnishing 
pure foods to the consumer, it is interesting to watch the evolution 
of a label to the point where it tells “the truth, the whole truth and 
nothing but the truth“. This label is coming and in fact has almost 
arrived. 

Previous to 1906, when the Federal Food and Drug^s Act was passed 
it was evidently not considered! “good form** for a label on a food 
container to tell the truth. A “strictly pure** spice meant cracker dust 
flavored with pepper, allspice, or cloves, as the case may be. “Pure 
Vermont maple syrup*' with an elaborate cut of a “Sugar Bush** 
meant cane sugar flavored with an extract from maple bark and com 
cobs. “Grape crystal baking powdei** with a cut of a luscious 
bunch of grapes (because tartaric acid is made from the argol of 
grapes) meant just an ordinary alum baking powder. “Pure straw- 
berry jam** meant a mixture of some fruit juices, perhaps that of 
the apple, colored with a coal tar dye, sweetened! with glucose 
rather than oane sugar, flavored with synethic flavors made in the 
chemical laboratory, preserved with sodium sulphite and transformed 
into strawberry jam by the simple admixture of a sufficient quantity 
of grass seed. The so-called “condensed* cream** was concentrated 
skim milk. “Hamburg steak** was made of the ancient scraps of 
beef left in the market, kept in a state of perennial youth, not by 
the use of the lip-stick, so effectually used in some circles at pres- 
ent, but by an abundant sprinklingi of the preservative sodium suj- 
phite, which makes steak look red and fresh. Oysters were “fatted 
up*' by being soaked in fresh water: “Genuine olive oil from Lucca, 
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Italy,’* with an Italian label, was manufactured) in New York from 
cotton seed oil. These are but examples of the condition of food 
markets at that date, but times have changed and now the manu- 
facturer must take the cons'U.mer into his confidence, and tell him 
what the package contains. Even the elaborate pictures which, 
while not stating in so many words an untruth, psychologically con- 
veyed a false impression, have been discarded. Foods that were 
adulterated with injurious or poisonous substances were the first 
to go in the cleaning up of the store or the wholesale house or the 
pantry, because public opinion would not stand for that, however 
much the people were willing to wink at prevarications on the labels. 

Then came the trouble with the weight of food packages. It was 
persistently stated that it would be unfair to the manufacturers to re- 
quire the actual weight to be stated on the package. It was not 
until the passage of the Federal Net Weight Law, that the actual 
weight of the contents of the package was unblushingly told to the 
consumer. Even then, there was a disposition to evade the law, as 
for instance in the dairy industry. Here the ba,tter factories began 
to put on the market a package of butter weighing fourteen or fif- 
teen ounces. If the consumer complained that he was not getting 
a pound, the dealer replied ‘*No, we didi not sell you a pound, that 
was only a carton”, and *^you. will notice that the weight is stamped 
upon it”. It was nevertheless a fraud on the consumer for the 
fifteen ounce carton was what was supplied when a pound of but- 
ter was ordered. This practice became so common that le'];islation 
was required to stop it, and now our package contains a pound of 
butter. 

But the trouble was not over even then, for water has alwaj^^s 
been cheaper than butter fat and so the makers allowed more than 
the legal maximum, 15.99 9r of water to remain in the butter after 
it was worked. Not until this kind of butter was declared to be 
adulterated and, as such, liable to a special revenue tax, was that 
game stopped. 

We are still confronted with many labels that are just within the 
law. They do not really make wrong statements but leave the con- 
sumer to get a wrong impression. One by one, these laibels are 
being discarded. 

There is still one of these abuses that should be corrected: that 
is the selling* of packages of food weighin^g less than a pound, but 
with the label bearing truthful statement as to the weight of the 
contents. This is not a carton exactly, but it is an arrangement by 
an additional six to ten per cent may be made on the sale. To 
illustrate: why does the packer of a variety of California raisins 
put on the market a fifteen ounce package on which it is stated 
that fifteen ounces are contained, instead of a good full honest 
pound? Psychologically, the short weight package goes. It takes 
the place of the pound in the order that you ’phone to the grocery. 
The price paid is no doufet as much as you wo'uld pay for a pound. 
The public is mulcted one ounce of raisins ardt the packer gets one 
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hunidred thirty-three more packages than he otherwise would out 
of a ton of raisins. Some other common package foods weigh- 
ing* less than the pound or aliquot part of a po'U.nd, are: seedless 
raisins, fifteen ounces; currants, seven or eleven ounces; evaporated 
milk, fifteen ounces; condensed milk, another brand, fifteen ounces; 
macaroni, seven ounces; another brand of macaroni, seven ounces; 
baked beans, eleven ounces; and so on. The same tendency to pack 
liquid food products in less than V2 pints, pints, or quarts, exists. 

It is very satisfactory to note that probably nine-tenths of the 
packages containing foods are of full weight or an aliquot part of 
the full pound. It is hoped that public opinion will press so hard 
on a few of these manufacturers that are still not in line, that they 
will join the majority. Some packers have tried to avoid the em- 
barrassment that follows the discovery that their packages are not 
up to full weight, especially in foods that are liable to lose weight 
in drying, thy the statement, ‘^this package was, of full pound weight 
when packed”, but that is rather a dangerous statement, certainly 
liable to lead to complications. A reasonable variation from the 
stated weight or measure of products is (allowable, but this variation 
should be as often above as below the quantity stated. 


Water Solubility an Economic Force 

Paper 26 of tlite 1025 Meeting at Manhattan 
E H S BAILEY 

Un versity of Kansas. Lawrence, Kansas 

The geologist will tell you that erosion is one of the great forces 
that has been used to shape the earth into its present form; that 
it has entirely transformed the surface; that it has cut out mighty 
valleys, has scoured away mountain ranges, covered the plains with 
fertile soil and extended the surface of the continents far out into 
the sea. This is all true; the water-borne detritus has accomplished 
wonders. Without the aid of this erosion but a small portion of 
the surface of the earth would be habitable — ^the waving fields of 
grain would never have been possible. 

While erosion in the geolotgdc ages long past, w»as doing this, some- 
thing else was going on, for the agent that did this stupendous 
work, was also a solvent. Water is not by any means the only sol- 
vent, although it has been called “the universal solvent”, but it is 
possessed of this property to such a wonderful extent that the sec- 
ondary results of the erosion are of the utmost importance. 

In the process known as “levigation” the artisan redfuces his 
material to an impalpable powder by grinding with water. In this 
way the graphite and the clay used in making the different grades 
of lead pencils are (ground with water, day after day in a kind of 
mortar, to bring them to the desired condition of impalpable (hjst. 
So also, the rocks and gravel and sand have been ground together, 
in this process of erosion, as they have been hustled down the 
mountain sides, and as the pieces become smaller, the surface of 
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the mass has been increasedl, and' the opportunity for the solvent 
action of water has by tthe same measure been increased. 

Contained in this mineral material that the waters have carried 
by gravity to lower levels, are the mineral substances of which the 
crust of the earth is composed, and these materials are not like so 
much sand — good for scouring and nothing else — for the water 
immediately, as soon as it gets into contact with the load' which 
it has been comissioned' to carry down the valleys, tbegins to attack 
it, and to dissolve minute quantities of the material. To its aid, in 
this task comes the carbon dioxide of the air as a sort of an accom- 
plice to help boost in the process. 

Thii,s the lime, the magnesia, the sulfates, phosphates and chlor- 
ids, and particularly the compounds that the still more soluble — ^name- 
ly the sodium and! potassium minerals be^in to disintegrate. Even 
such a seemingly stable material as feldspar — a silicate of potash 
or soda, lime, aluminum, iron, and magnesia, begins to fall to pieces 
for the water has dissolved the more soluble ingredients. 

Though the water may have started from the clouds, and struck 
the earth on the mo’o.ntain top, in almost virgin purity, it soon (begins 
to show traces of the mineral substances that it has picked up in its 
race towards the sea. When this water soaks into our wells, we call 
it hard water, because it haas absorbed so much mineral matter 
in its journey which it will not readily give up. By a process of 
evaporation the water may be induced to leave a part of its new- 
found companions in a soluble form in the soil, but the mineral 
materials will never wholly desert the water. They are there to 
stay. Only from a saturated solution will the mineral salts crystal- 
ize o<u.t. 

It has sometimes happened that this mineral-saturated water col- 
lects in a depression in the earth. It cannot escape by any river or 
other outlets. More water also soil-saturated comes in — this process 
continues for centuries, and as some of the water, tiring apparently 
of its association with the baser mineral matter, allows the sun to 
pick it up, and carry it away in fleecy clouds, the lake, as we now 
recognizes it, becomes more fully saturated with mineral material — 
with the more soluible of the minerals of the earth's crust — and 
finally we have a SALT LAKE. Let the process go still farther, 
until all the wter is evaporated, and a bed of mineral matter remains 
— a bed of rock salt perhaps. This is (ultimately covered with detri- 
tus, the result of further erosion and a salt bed deep below the surface 
is formed. 

We left the rivers, carrying with the suspended* material their load 
of soluble material to the sea. Here again the process of concen- 
tration goes on — so that finally all the elements, a little of each in 
proportion to their solubility, are stored in the ocean. Some organic 
material goes laJong with mineral matter but the low forms of plant 
and animal life are awaiting the arrival of this refuse from the land, 
and utilize it in their growth. The higher forms of animal life feed 
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on these lower organisms, so the total organic life does not increase, 
as do the mineral constituents of the sea. 

What is really but a drop in the bucket, is the addition to the 
ocean of all the sewage, and refuse, of the cities along the shore, 
The igreat fishing banks along the shore of New Foundland, and 
in the English Channel, are but illutrations of the way in which 
this organic matter is taken care of ir the feeding of the vegetable 
and animal life of the sea. 

What a wonderful sanitary agent is the salt sea, twice every 24 
hours it flushes out the slips, and docks, and sewers, of a great city. 
The sea is after all but a slave of the sun and moon. It would be 
difficult to compute the quantity of refuse that in a much more ef- 
ficient way than any garbage commission could ever accomplish the 
work, is thus daily taken care of !by the sea. 

Going back to our mineral-saturated, or partially saturated 
streams, that have pou^'ed their load into the ' salt water, let us 
ascend to their sources. On the mountain sides, in the valleys, 
beside the streams, we find the beginning of the so-called “mineral 
waters”. The water has percolated into some deposit of lime or 
magnesium carbonate, some iron deposit, some s'ulfurousf cavern, 
and comes to the surface bringing its load of mineral material. This 
is the mineral spring or saline well. Perhaps the water was under 
pressure down there; if so it may have come to the surface spark- 
ling with carbon dioxide gas, it is an effervescent water. If this hidden 
source is filled with decomposing sulfur and iron compounds, the 
whole air of the country side is scented with the fumes. Invalids 
flock to these sulfur springs for rejuvenating and healing baths. 

If, on the other hand, the water has flowed over quartzite, or 
granite or even a trap rock, it has not been able to pick up much 
mineral matter — it is a pure water, adapted for use as a “table 
water” like the Poland Springs of Maine. It is however a valuable 
therapeutic agent, for frequently all the patient needs is plenty 
of pure water, to flush out the system. 

Aside from the therapeutic action of mineral waters, which it is 
not our purpose here to discuss, the soluble materials originally 
picket! up by the waters, and often again deposited, are of the 
greatest importance in our economic life. Consider, for instance 
many of the copper deposits, especially the carbonates; they were 
evidently at one time in sok^tion, and when conditions of evaporation 
heat or pressure changed these copper salts were deposited as 
veins of ore, which later became covered with the weight of moun- 
tains of other rock perhaps, but this, when discovered and utilized 
by man, becomes an important copper mine. The same thing is true 
of iron, for many of the most important iron ores, show their aqe- 
ous origin. The iron was once in solution in water. This is espec- 
ially noticeable in the carbonates and oxides such as limonite, sider- 
ite and even the very abundant oxid^ of iron known as specular ore. 
The same conclusion as to its origin, moi^t be reached if we ask 
where the zinc carbonate comes from, or perhaps also the common 
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sulfide or zinc blende. You say that we do not find often noW-a- 
days mineral springs, containing capper or zinc; this is true, but 
the conditions are so different now from what they were in the 
earlier ages, when the surfce was being worked over more than at 
present, and before the gigantic upheavals of the mountain ranges, 
took place. 

The limestones have been deposited by the action perhaps of the 
minute aquatic organisms or crustacae, but the lime was first 
brought into solution, by the water, before the minute organisms 
could utilize it, and the same thing is true of magnesia. rf may 
seem a long time since the Carrara marble was in solution in the 
waves that dash against the Mediterranean .shores, or since salt 
water was near enough to the Vermont Marble quarries to furnish 
the lime for the construction of the rock, but we must recognize 
the aqueous source of all this material. 

Scattered about in large areas in different parts of the country, 
far away often from the present ocean shore, are igreat beds of 
gypsum so important as a source of fertilizer and for the making of 
plaster of Paris. We do not attempt to say how long it is since 
the material of these beds was in solution in the surrounding waters 
but it was there, and we must acknowledge the source. The same 
thing is also true of the Barites deposits, of the potassioam and 
magnesium and soda salts of the Strassfurt mines in Germany and 
the phosphate beds of the Carolinas. 

When the aluminum manufacturers looked albout for a material 
suitable for making the metal, which now has become almost in- 
dispensable for the manufacture of cooking utensils, aluminum 
bronze, or for some strong, light material for the frames of aero- 
planes, they chose bauxite, the clay-like aluminum iron hydroxide, 
because it was readily adlapted for smelting in the electric furnace. 
It is true that feldspar was a much more abundant, and a cheaper 
rock containig aluminum, but it has not been found practical to 
use in the aluminum furnace. No doubt the elements of bauxite;, 
originally occurred in feldspar, or other minerals found) in the 
granite rocks, but it had to be taken out by water and concentrated, 
tso to speak, in the form of a simple oxide before it was available. 

Numerous other illustrations of this kind might be cited, but 
they all point to the tremendous importance of the work of the 
water in adapting the earth for the use of man, which has occurred 
coincident with the grinding and disintegrating action of erosion. 



An Analogue of the Cupric-Ammonia Ion in Acetic Acid 

Solution 


Abstract of Paper 37 of the 1927 Meeting at ^Lawrence 
ARTHUR W DAVIDSON 
University of Kansas, Lawrence, Kansas 


Cupiric acetate dissolved in glacial -acetic lacid may be considered 
as analogous to cupric hydroxide in aqueous solution, the solute 
having in each case the same anion as the solvent. The solulbiltiy 
of cupric acetate in acetic acid is small, the saturated solution 
having a bluish green color. When .ammonium acetate is added, 
the solubility of the cupric salt is greatly increased, (as in the cor- 
responding case of cupric hydroxide and ammonium hydroxide in 
aqueous solution), and the color of the soluticm changes to blue. 
Even more striking is the fact that on heating the solution of cupric 
lacetate and ammoniumf acetate in acetic acid, its color deepens and 
also changes somewhat toward the violet, until it becomes practi- 
dally identical with that of an aqueous solution containing the so- 
called cupric- ammonia ion. 

Either this similarity in color is entirely fortuitous, which seems 
improbable, or else the color of the acetic acid solution is to be 
regarded as being due to the presence of cupric-ammonila ion, which 
at first sight appears unlikely also, since this solution contains a 
large excecss of the acid. But as a inetter of fact it is entirely 
possible for free ammonia to be present in acetic acid solution at 
elevated) temperatures, just as it is in water, to a considerable 
extent, at ordinary temperatures; and ammonia can be distilled off 
along with acetic acid from such solutions. It was shown exper- 
imentally, for instance, that a solution containing 75 grams of acetic 
acid, 26 grams of ammoniupi acetate and 2 grams of cupric acetate 
began to lose ammonia at 135® to 140® C. (as indicated by the 
presence of a perceptible quantity of ammonia in the distillate 
collected between these temperatures). At 135® C., also, the color 
of the solution exactly matched that of an aqueous solution contain- 
ing the cupric-ammonia ion. 

It is then, altogether reasonable to conclude that Ijhe deep 
viokt-blue color of such a solution is due to an ion very simililar 
in its nature to that which give rise to it in aqueous solutions. The 
problem is being studied further in this laboratory. 
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Extension of the Natural Range of Two Mammals 
in Clay County, Kansas 

Paper 25 the 1925 Meeting at Manhattan 
JOHN H. SCHAFFNER 

Department of Botany, Ohio State University, Columbus, Ohio 

The north-western part of Clay County was settled mlainly in the 
years 1869 to 1871, and before 1872 there was little Ibroken prairie 
on the upland. In the early days there were large mammals which 
are mow either extinct or very rare, like the beaver and members 
of the deer family. Some mammals, however, not only hold their 
own but are actually more numerous in the present civilized environ- 
ment than formerly. Among these is the jack rabbit. The coyote 
wofU,ld be in the same category were it not for the continuous 
efforts being made for its extermination by special bounties, wolf- 
hu,nts, and the like. 

Two mlammals are now in the region which entirely unknown in 
the early days, the prairie dog, (Cynomys ludovicianus Ord.) which 
originally did not extend eastward much if at all beyond Concordia, 
and the opoissum (Didelphys virginiana Shaw). 

The prairie-dog is a short-grass animal. The development of 
well grazed pastures, the constant increase of the buffalo grass and 
the mesquite grasses and the grazing down of the tall Andropogons, 
have extended the ideal conditions for the home life of the prairie- 
dog to the eastward. A large colony of prairie-dogs was started 
about twenty years ago in a large pasture in Bloom township, ju.st 
west of a flarm owned by the writer. This dog town is on Section 
12, town 7, range 1 east. The prairie-doigs spread for half a mile 
in spite of desultory attempts to eradiciate them. They moved, 
southeast from the original center down a long slope and a large 
ravine, until, at the end of the pasture they came to the tall grass 
Andropogon furcatus Muhl., on the writer^s farm which was not 
pastured (Section 7, town 7, range 2 east). They stopped short 
here and for years never invaded' it although they spread northward 
along the pasture feUwe for a third of a mile. Occasionally some 
adventurous pioneer would move lacross into the edge of the long 
grass, dig a hole, and make a small clearing, but invarilable this 
site was abandoned to the great relief of the writer who watched 
this performance for ten years. In the meantime the ^*dogs" did 
not hesitate to mow off several acres of small grain elach year to 
the south. Recently, in 1923, a determined attempt was made to 
exterminate the “town” and in the summer of 1924 only a few of 
the hundreds of moavids which had living inhabitants remained. 
The writer was also informed by competent persons that prairie- 
dogs hakH invaded some of the large pastures farther south in the 
county. But the writer did not see these. 

The opossum is now quite common all through the region while 
in the early years the writer never heard of one being seen, although 
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racoons and Ibadgers “were frequently taken by him and others. Its 
original range in the region probably did not extend farther than 
the southeastern part of the county where oaks are still common. 
The writer long ago heard his father say that the opossum was 
present in the south eastern part. The progress of the opossum 
toward the northwest is probably due to the much more certain 
food' supply under civilized conditions. There is com part of the 
year, to say nothing of poultry and eggs, especially in the fall and 
winter when food must have been exceedingly scarce for the opos- 
sum in a region where acorns and other nuts and fruits are absent. 
Unlike the prairie-dog which is sure to be eradicated sooner or 
later, the opossum will probably enjoy the blessings of civilization 
for a long time to come. 
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Paper 23 of the jga 6 Meeting at Winfield 
H. G. BAKER 

Southwestern College, Winfield, Kansas. 


Were gravitation and the other attraction forces suddenly to 
become inoperative, the form and movement of world materials 
would undergo remarkable changes; planets, molecules, atoms, 
electrons and protons would suddenly disintegrate and, in time, the 
universe would become a homogenous mass of infinitely small par- 
ticles. 

It can be shown, however, that such a choas would again take 
form and revert to the present condition; that an infinite number 
of unthinkably small, elemental particles flying through limitlees 
space in every conceiveble direction would lead to the birth of 
universal gravitation, the accumulation of nebulae, the building 
of protons, electrons, atoms, and molecules, the shaping of worlds 
and the formation of the thousands of compound substances known 
to present day scientists. 

Let us suppose that, “in the beginning”, the universe consisted 
of an infinite number of extremely small particles. We must not 
assume that they would be all of the same size. It would be a 
remarkable coincidence were such the case. Let us see what wofuld 
happen if they differed in size. 

First, considering the speed of a single particle relative to any 
other, there would be but one chance out of an infinite num!ber 
that two such particles would be relatively at rest,(i, e. both moving 
in the same directioon and at the same speed) and there would be 
one chance out of an infinite number that the relative speed would 
be infinite. Between these two extremes, each and every con- 
ceivable velocity would have an eqajal chance so that the average 
velocity of any one particle, relative to that of any other, would 
be infinity divided by two. This, for all practical purposes, would 
be infinity. 

Our prolblem, then, is this: Find the result of an infinite number 
of particles, differing in size, darting through the universe at 
infinite speed. 

It will be seen that any jmrticle, larger than the rest, would be 
bombarded by the smaller ones on all sides, but that two such larger 
particles would protect each other somewhat from such bombardment 
on their facing surfaces, thus being driven towards each other. The 
force driving them would vary inversely as the square of their 
distances apart, but not as the product of their masses. It would 
vary as the square of their diameters, or as their surface areas. 
In this way, each larger particle would tend to approach each 
and every other larger particle in the universe. It can be shown 
that such particles wou,ldi form clusters resembling our own Solar 
system and still larger groups resembling our steller system. It 
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can also be shown that, were our stellar system compressed between 
two huge flat-irons, into the shape of a sheet of paper, it would 
retain that shape, after a time, even though the flat-irons were 
removedi 

Now let us suppose that a sheet of writing paper is constructed 
much after the fashion of our stellar system, being made up of 
electrons, protons, molecn.les and groups of molecules just as our 
stellar system is made up of planets, suns, solar-systems, and) groups 
of solar-systems. Would such a sheet of paper act as paper does 
act at present? Let us see? 

Were we to lay such a sheet of paper upon a scale for weigh- 
ing, the Earth would protect it from bombardment of fine particles 
from below. The particles bombarding the paper from above would 
drive it against the scale with a force of say 20 d'ynes. How is it, 
then, that two such sheets of paper would be» driven against the 
scale with a force of 40 dynes? The paper surface has not increased, 
yooj, may say, and so the weizht should be but 20 dynes regard- 
less of the number of sheets. Well, this is the solution: 

Such a sheet of paper is not the solid it seems to be. It is com- 
posed of molecules which, in turn, are built up of atoms. The atoms 
are formed of protons and electrons and even these smaller units are 
probably composite. Such a sheet of paper highly magnified would 
resemble our stellar system. Through such a sheet practically 
all of the bombarding particles would pass unhampered. This 
means, of course, that practically as many bombarding particles 
would pass through the second sheet as through the first and practi- 
cally the same number would bombard the larger particles in the 
second sheet as in the first, causing each sheet to be driven with 
equal force against the scale. If this theory of matter be true it 
can readily be shown that masses will be driven toward each other 
with a force which will vary directly as the product of their masses 
and inversely as the square of the distances between their centers, 
except in the case of extremely small masses and extremely large 
masses. 

A little fiiifj.rlng will show that even our Sun would allow practi- 
cally all of the bombarding particles to pass directly through it. 
For this reason the Moon’s attraction for the Earth would not be 
measurably less during a total eclipse of the Sun. 

Thus the theory of “Primary Forces” can be made to account 
for gravitation, which seems to be instantaneous in its operation. 
In time it may be made to account for the heat of the Sun as due 
to the bombardment of the Sun’s inner mass. It may even account 
for the Comet’s tail which always points away from the S«^i.n as 
probably due in some way, to the stream of bombarding particles 
which have passed through the heated Sun and then through the 
comet. Atomic energy may be due to the activity of the particles 
bombarding atoms; the latent energy* of suspended weights is readily 
explained; and even the latent energy of the bent spring can be 
understood in terms of bombarding particlesi 
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If the theory should prove to be true it is wt possible that all 
phenomena may be explicable in terms of bombarding particles. For 
instance;, such bombardment may cause the explosion of composite 
units within electrons and thus set up an internal pressure which 
increases until it more than counterbalances the pressure of bombard- 
ing particles from without. Such exploded units would not escape 
through the surface uniformly at all points but would leave 
in greater noipabers wherever the external pressure was least. Thus, 
the facing surfaces of two electrons in close proximity, being pro- 
tected somewhat from bombarding particles, would have a less- 
ened external pressure. The exploding particles from within would 
stream out through such facing surfaces and drive the electrons 
apart. Two protons may repel each other for similar reasons 
This explanation is not wholly satisfactory Ibut may lead to some- 
thing better. 

In applyinj’? the theory of^‘Primary Forces”, however, it should 
be realized that the situation is not so simple as it has been des- 
cribed. Some of the bombarding particles may, in themselves, be 
systems of (smaller particles held together by still smaller bom- 
barding particles. In searching for the \iltimate, indivisible particle 
we may be hunting the end of the rainbow. 

A state of rest in the Universe might be defined as the average 
motion of all of the bombarding particles. All larger masses woujd 
tend to acquire this average motion just as a balloon tends to float 
with the wind. Thus it is that stars are relatively at rest or near- 
ly so as compared with the infinite speed! of the particles causing 
gravitation. While the fixed stars represent the average or balance 
of the motion of bombarding particles, yet this is not necessarily 
the same in different parts of the universe. Drifts and eddies may 
occur in the great flow of (bombarding particles. Again, as sand 
grains are sorted as to size or weight by the varying velocities of 
a stream, so the bombarding particles which are composite may be 
assorted) somewhat as to size and banked in different parts of the 
universe. 

Many strange phenomena a'»"e sure to arise which could not be 
accounted for merely by assuming a theory of bombarding particles 
in its simplest, form. There seems to be a striving toward more 
and more complex organization and it may be that this striving, 
although necessarily deterministic, is accompanied by conscious- 
ness. It may even turn out to be true that mind and energy are 
synonomous terms. Evidlence seems to be pointing in that direction 
just at present. 



Heat as a Factor in Producing Abnormalities During Incu- 
bation in the Chick* 


Paper ^8 of the 1922 Meeting at Manhattan 
MARY T HARMAN 

Kansas State Agricultural College, Manhattan, Kansas 

I. INTRODUCTION 

Alaop ('19) found that only a small variation in either direction 
from the optimum temperature during* the incubation of the egg 
produced abnormalities in the central nervous system of the chick 
embryo. A little earlier the writer (Harman '18) showed that 
these abnormalities were in two distinct regions, the brain and the 
distal half of the spinal cord. Miss Alsop showed that when the 
temperature was below optimum the greater number of abnormalities 
was in the spinal cord region, but when the tdhiperature was above 
optimum the greater number of the abnormalities was in the brain 
region. She further showed that 6.5 per cent abnormalities occur- 
red in controls, and that a variation of more than five degrees from 
the optimum temperature produced a high percentage of mortality. 
Her experiments extended only through the third dfay of incubation. 
The following experiments have been an attempt to verify Miss 
Alsop's results and to carry the work through later periods of in- 
cubation. Only the conditions of incubation, the distribution of 
heat and their effects upon the mortality of the embryo are given 
in this paper. 


II. THE EXPERIMENTS 

Two types of incubators were •used. The first were two incuba- 
tors obtained from the Poultry Department.** These Were the kero- 
sene incubators used for class work in incubation. The second type 
of incubator used was the medium sized’ electric incubator manu- 
factured by the Chicago Surgical & Electrical company. 

1. The Experiments with Kerosene Incubators 
The incubators were heated by kerosene lamps and regulated as 
for class work. The egg trays were removed and a thermograph 
was placed to one side in each inou,bator. On the other side was a 
wire basket which contained the eggs during incubation- Five tests 
were made, varying in length from two to five dlays. These tests 
included running at low temperatures, running at high temperatures, 
and a change in temperature after the beginning of the period of 
incubation. In all cases the results were in accord with Miss Alsop's 


*Contribution from Zoological Laboratory, Kansas State Agricultural College, 
No. lor. 

**The writer wishes to express her appreciation for the cooperation of the de- 
partment of Poultry Husbandry and their helpfulness in making *t possible for 
her to secure eggs of a high percentage of fertility. 
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results* In one case when the temperature was 108° F. there was 
a hundred per cent mortality. The low temperature did not produce 
many dead embryos nor was the percentage of abnormalities so 
great. 

Later two experiments were tried' during which an attempt was 
made to run the incubators at 103° F. One incubator ran for four 
days and the thermograph showed a variation of less than one 
degree during the time. Two dozen eggs incubated during this time 
gave four normal chicks, eighteen <abnormals, and two infertile eggs. 
This puzzled us ^greatly for it did not seem to be in accord with the 
other experiments which we performed. The other incubator was 
run for four days, but on the afterncon of the second d'ay the ther- 
mograph record showed a drop of three degrees, but within three 
hours it was back to 103° F. During the remainder of the time 
there was less than a degree variation from the optimum tempera- 
ture. The two dozen eggs in the incubator during this time showed 
three normal embryos, seventeen abnormals, and four infertile eggs. 

We then put a thermometer in the incubator along with the 
thermograph, and found that the thermometer on the floor of the 
incubators registered four degrees lower than the thermograph. This 
caused us to try another experiment. 

We placed three wire trays in the incubator, one on top of the 
other, allowing a distance of about two and a half inches between 
the bottoms of the respective trays. We placed a dozen eggs in 
each tray and' a thermometer at the level of the top of the eggs in 
each tray. The thermometer of the middle tray was on the same 
level as the sensitive part of the thermo* ^iraph. These thermometers 
had been tested previously against one another. The experiments 
were carried on for three days. The thermograph record showed a 
variation of less than one degree. The middle thermometer regis- 
tered not more than half a degree variation from 103° F, at any 
time during the three day period. The thermometer in the lower 
tray was 98.5° F. to 99° F., and the thermometer of the top tray 
registered 107° to 107.5° F. Eight of the eggs in the middle tray 
contained normal embryos, and four eggs were infertile. There 
were nine abnormal embryos in the lower tray and three infertile 
eggs. In the upper tray were three abnormal embryos, five eggs 
which seemed to have developed only a blastoderm and then died, 
and four infertile eggs. This same experiment was repeated twice 
with similar results. Thus it was found that in one incubator 
there could be optimum temperatures, above optimum and below 
optimum. We then decided to try the electric incilbator. 

2. The Experiments With the Electric Incubator 

For the first experiment in the electric incubator the tray was 
charted to hold twenty eggs. These eggs were numbered and were 
kept in the same place in the incubator during the entire period of 
incubation. A thermometer was placed' in the center of the box so 
that the bulb w‘as about two inches from the top of the eggs in the 
center of the tray. Another thermometer was placed on the eggs 
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so that the 'bulb was at the north end of the tray between eggs No. 
6 and No. 11. A third thermometer was placed' so that the bulb w<as 
in the southwest corner of the tray on egg No, 20. A fourth 
thermometer was placed so that the bujib was on egg No. 1 in the 
northeast corner of the tray. These thermometers were read three 
times daily, and the experiment was continued for twenty-three 
days. Table I shows the variations in the respective thermometers 
and chart I shows the results of the incubation. 

CHART NO. 1. 
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An examination of chart I shows one infertile egg^, one egg 
broken early in the experiment, sixteen dead embryos of widely 
different degrees of development, and one chick alive and breath- 
ing after being incubated twenty-three days. One egg was openea 
after seven days of incubation. The embryo was alive with a 
slightly retarded development. An external examination did not 
show abnormalities. The chart further shows the location of the 
bulbs of the thermometers with reference to the eggs in the tray. 
The numbers indicate the number given the thermometer for the 
sake of recording. The temperatures were read three times daily 
with a few exceptions which are given in the accompanying table. 

TABLE I 

Date Hour Temperatare 




1 

2 

3 

4 

March 

9:30 

1 108.5 j 


104 

102 

17 

11:30 

1 109 

102.5 

104 

102 


3:S0 

1 103- 

104 

105 

103 

March 

8:25 

109 

102.5 

105 

100 

18 

12:55 

101 

104 

100 

98 


8:15 

102 

100 

98 

96 

March 

o 

00 

104 

104 

100 

97 

19 

1 1:00 

104 

100 

100 

98 


1 6:00 

104 

100 

100 

98 

March 

[ 8:00 

104 

99.5 

101 

98 

20 

1:00 

104 

99.5 

100 

98 


1 4:00 

103.5 

99.5 

100 

97 

March 

10:00| 

104 j 

102 

101 j 

99 

21 

3:00 

104 

100 

100 

98 

March 

8:15 

104 

102 

101 

99. 

22 

12:45 

104 

102 

101 

99 


5:00 

104 

102 

102 

100 

March 

8:20 

105.8 

1 102 

103 j 

100 

23 

1:00 

105.8 

102 

103 

100 


5:30 

105.8 

102 

103 

100 

March 

8:40 

'10^8 

102 

102 

100” 

24 

11:30 

1 105.8 

1 102 

103 

I 100 


4:00 

[ 105 

1 101.3 

102.5 

1 99 

March 

8:00! 

rTo 4 ~ 

"~iob" 

102 

9^ 

25 

1:00 

104 

100 j 

102 

i 98 

March 

sm 

104 " 

9975 

foo ~ 

1 ^98 

26 

1:00 

104 

99.5 

99 

! 97 


6:00 

1 104 

100 

100 

98 

March 

8:00 

1 r04“' 

“100”“ 

100” 

"98 “ 

27 

2:00 

104 

100 

: 100 

98 


6:00 

104 

97 

98 

98 

March 28 

1730 

~~104“ 

1 ^100” 

P 99”” 

“98 

March 

1 8:00 

105.8 

""Too”” 

|~loo"” 

99 

29 

12:45 

1 104 

98.6 

98 

96 

- 

5:00 

104 

96.8 

99 

97 
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TABLE I (continued) 


March 

9:00| 

104 

98.6 

100 

99 

30 

1:00 1 

107.4 

98.6 

101 

100 


6:00 

107.4 

98.6 

102 

100 

March 

8:46 

107.4 

104 

100 

101 

31 

1:00 

106.8 

104 

100 

101 


4:16 

106.7 

104 

100 

100 

April 

8:45 

105.8 

102 

100 

99 

1 

6:00 

105.8 

102 

100 

99 

April 

8:00 

106.7 

104 

101 1 

100 

2 

12:35 

106.7 

104 

101 

100 


6:00 

107.4 

104 

101 

100 

April 

9:30 

105.8 

102.2 

99 

98 

3 

2:00 

105.8 

102.2 

99 

98 


3:30 

105.8 

102.2 

99 

98 

April 4 






April 

“ 8730 

104 

“lOl) 

98 

96 

5 

12:40 

102.2 

100 

97 

96 


4:00 

102.2 

99.5 

98 

96 

April 1 

8:30 

“105.8 

100 “ 

99 

97 

6 

11:00 

105.8 

100 

99 

98 


3:10 

105.8 

100.2 

100 

1 98 

April 

8:15 

“ 105.8 1 

100 ■ 

99 

98 

7 

1:15 

105.8 

100 1 

99 

97 


6:00 

105.8 

100 

99 

98 

April 

“10:00 

1 ~i05.8 

102.2^ 

“ 101 " 

ioo 

8 

2:56 

i 105.8 

100 

101 

100 


6:00 

1 105.8 

100 

100 

99 


The first column of the table gives the dates on which observa- 
tions were made, the second column the hour of the day. The 
Sfucceeding four columns give the different temperatures regis- 
tered' by the respective thermometers at the time of observation. 
There was a great difference in temperatures in different parts of 
the tray at the same time. The greatest difference at any one time 
was April 6 at 8:30 a, m. when thermometer one registered 105.8° F. 
and thermometer four registered 97° F. According to Alsop’s 
results this great difference was reaching the proportion of danger 
if not fatality. At no time during the experiment did all the ther- 
mometers register the same. The least difference in the tempera- 
tures recorded by the different thermometers was on March 22 
at 6:00 p. m. when thermometer one registered 104° F. and ther- 
mometer four registered 100° F. At no time did thermometer 
four register above 103° F. nor below 96° F. Egg number one 
upon which the bulb of this thermometer rested contained a dead 
embryo that was developed near to the point of hatching. As 
was stated previously, the incubation had lasted twenty-three days. 
The embryo was retarded in development, but was »able to withstand 
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the effects of the abnormally low temperatures for a long period. 
Unfortunately no thermometer was near egg number five, which sur- 
vived the twenty- three days of incubation but did not seem to be able 
to get out of the shell. Neither w»as there a thermometer near egg^ 
number eighteen, which survived seven days’ incubation but was 
somewhat retarded in its development. 

Thermometer number two ran below optimum most of the time. 
The embryo in the egg nearest it showed about fourteen days' 
development. 

Since such a wide difference in temperatures of regions not far 
from one another, as shown in the table I, and also since there was 
such a great difference in the effect during incubation in eggs very 
neiar one another, it was thought best to repeat the experiment 
using more thermometers. 

CHART NO. 2 
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TABLE II 


Date Hour Temperature 


1 

2 

3 

, 4 


6 

7 

. 8... 

April 1 

8:15| 

106 1 

102 

100 

104 

105.2 1 

101.8 

105 

,104.9 

15 1 

11:401 

106 1 

101 

100 

101 1 

104.9 1 

102 

102.2 

101.5 


3:45 

108 

104 

lOO’ 

104 

105 

108.2 

107.9 

101 

April 

8:30 

106 

100 

99 

106 

104.8 

104.1 

102 

105.2 

16 

11:40 

106 

102 

101 

104 

105.4 

103.8 

105.2 

100.8 


4:00 

106 

102 

100 

104.1 

105.6 

104 

101 

103.6 

April j 

”8:10] 

106 

102] 

100 

“103.81 

104“ 

104 

101 

101.2 

17 

11:40 

108 

102! 

100 

104.5 

105.2 

102 

101.5 

102 


4:00 

108 

no 

100 

105 

106.2 

102.2 

106 

102 

April 

”8:50 

108 

102 

101 

105.6 

“105.8 

102.4 

“102 

101“ 

18 

11:20 

106 

102 

100 

105.8 

105 

102 

104 2 

101 


4:00 

106 

103 

98 

106.2 

107.2- 

102.8 

103 

101.6 

April 

"*8730 

106 

104 

101 

108 

107 

104 

"102.4 

~1M.S 

19 

11:30 

106 

106 

101 

106.2 

106 

104 

102.2 

100.9 


5:00 

108 

103; 102 

108.2 

107 6 

104.2 

106 

100.4 

AT)r:l 

8:30 

106 

102 

r 100 

107 

107 

106 

103 

ioi.6 

21 
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The results of this experiment are shown in chart II and table 
II. In this experiment eight thermometers were used. Thermo- 
meters one, two and' three were the thermometers used in the pre- 
vious experiment, and the other thermometers were clinic ther- 
mometers suspended’ in the incubator with bulbs almost touching 
the eggs. The figures on the chart show the location of the bulbs 
of the respective thermometers. Thermometer number six w<as 
broken on the morning of the eighth day of the experiment. The 
experiment was continued for thirteen days, after which the eggs 
were opened. 

Thermometer number one registered' above the optimum tem- 
perature from the beginning of the expeiment. The chart shows 
that egg thirteen, which was under this thermometer, was fertile 
but the embryo had died with practically no development. Ther- 
mometer two registered near optimum temperature until the last 
part of the third day when it jumped to 110'*. The chart shows 
that egg number twenty, which was immediately under this ther- 
mometer, w<as dead with only a little development. Thermometer 
numJber three registered below optimum until about the middle ot 
the ninth day. The remainder of the time of the experiment it ran 
at nearly optimum. Only a few times did it go to 104® F. At 
the end of the experiment egt:y number one, which was beneath this 
thermometer, h^d a dead embryo in it, but it had developed con- 
siderably and had the appearance of having been dead only a short 
time. The low temperature had evidently retarded the develop- 
ment, and the embryo was unable to survive the effect of it. Ther- 
mometer four was between eggs number sixteen and seventeen. 
The temperature was above optimum for almost the entire experi- 
ment, but for the early part of the experiment only twice did the 
temperature rise to 108° F., which according to previous results, 
has been fatal in most cases. It will be noted, however, that it 
remained at this temperature for only a short time. The chart 
shows that egg sixteen had reached about nine days^ development 
and egg seventeen had reached about eight days' development be- 
fore the embryo died. It seems that the excessive temperature 
hastened the development, but at the end of the seventh day, or 
the begiinning of the eighth day when the temperature remained 
for sometime -around the danger point, the embryos were not able 
to survive. A superficial examination shows that both of these 
embryos were very abnormal. The extent of the abnormality has 
not been determined, Thermometeor fivo, Ijike thern>rometer one, 
registered high from the beginning with similar results. Ther- 
mometer six, except for a short time, at the end of the first day, 
registered near the optimoi.m temperature, until the end of the fifth 
day. After that until the time it was broken on April 22nd, it 
registered above optimum. It was between eggs ten and fifteen. 
Egg ten reached about seven days' development before the embryo 
died, while egg fifteen had developed' but little. It will be seen 
though, that egg fifteen was not far removed from thermometer 
two, which ran up to 110® F. on the third day of incubation. Accord* 
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ing to previous experiments this was almost sure to be fatal. Ther- 
mometer seven registered considerably above optimum tempera- 
tures during the early part of the experiment, and while later it 
registered near to optimum, yet eggs six and seven developed but 
little. They were evidently unable to withstand the high tem- 
peratures of the early period. While on the average thermometer 
eight registered above optimuni, yet at only one time did it reach 
the point which has proved fatal in most cases. The development 
in egg number five, whch was under thermometer ei^ght, continued 
longer than any other one of the experiment. The chart shows that 
the embryo was alive and breathing at the close of the experiment. 

III. DISCUSSION 

For centuries heat has been recognized as a chief factor in pro- 
ducing development in the eggs of the chick. This has beeu ac- 
knowledged in the i lanufacture of artificial incubators. One of 
the big factors in the success of artificial incubation is conceded 
to be the I’egiilatioii and the distribution of J^eat. Dryden i ’10> 
says that “artificial methods would be more generally used than 
they are were it not for the fact that there are problems in artificial 
incubation and brooding that are not encountered in natural incu- 
bation and brooding.” He further shows that in the Oregon Exper- 
iment Station the incubator hatched 78.5 per cent of fertile eggs 
while the hen hatched 96.6 per cent fertile eggs, and that the 
incubator tested 22.7 per cent infertile eggs, while the hen tested 
11.8 per cent infertile, furthermore, the incubator had 16.6 per 
cent dead in the shell, while the hen had 2.8 per cent dead in the 
shell. In the Ontario Experiment Station, incubators hatched 45.5 
per cent eggs set, and hens hatched 58.5 per cent eggs set. He 
further states that the best results can be secured only when the 
temperature is kept steady in all parts of the egg tray, but he 
does not give any data as to the temperature in different parts 
of the egg tray. The foregoing experiments of the writer show 
that too much emphasis cannot be placed upon Dryden's state- 
ment, and furthermore, that in the two types of incubators used, 
there is a great difference in the temperature in different parts of 
the egg tray at the same time. The differences in the hatches 
under hens and in artificial incubators may be in part due to this 
factor. It is well known that the hen frequently moves her eggs 
about in the nest while incubating them. While this would not 
change the temperature in different parts of the nest, it would lend 
to equalize the temperature so far as the eggs are concerned. 

The writer is inclined to believe that the difference in fertility 
as recorded for eggs incubated in an incu'bator and* those incubated 
under the hen is not in reality a difference in fertility, but is due 
to early mortality. Since eggs are not candled out until the third 
day, many eggs could have started to develop and the embryos 
have died early, whicl\ would not be revealed as a result of candling. 
Stockaid (^21) has shown that in the fish there are critical and 
passive moments in the development of the embryo. While exact 
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periods have not been so definitely shown in case of the development 
of the chick, yet there is evidence which indicates that some periods 
are more critical than others. Payne (*19) has shown that the 
rate of mortality during the period of incubation in the chick is not 
constant but may be represented by )a bimodal curve, the sharply 
defined peaks of which are on the fourth day and the nineteenth 
day of incubation. Payne determined these periods by candling, 
and no doubt that some of the eggs judged infertile were not in- 
fertile, but had been killed in the early periods of incubation. Never- 
theless, Payne's experiment shows that there are at least two very 
critical periods in incubation. 

EKareste ('91) concluded that abnormalities produced in chick 
embryos were due to arrest of development. He, also, maintained 
that heat is a large factor in this arrest of development. 

Wood ('06) slays that experienced incubator operators feel well 
satisfied if they find) that their entire season's work gives then, 
an average of fifty chicks hatched for each hundred eggs set. With 
the price at which eggs have been sellinj^ du.ring the last few years, 
this average makes artificial incubation rather expensive. The 
experiments of Eycleshymer ('07) and Alsop ('19) have shown that 
there is an optimum temperature at which development in the 
chick takes place most normally, and a slight variation in either 
direction from this optim'U.m produces a high percentage of mor- 
tality. The above experiments of the writer show that these varia- 
tions from the optimum temperature may be present in a single 
tray of the incubators in common use. This fact may account for 
the low percentage of hatch although the observations of the ther- 
mometer shows almost a constant temperature since usually only 
one thermometer is used and at most, seldom more than two. 

IV. CONCLUSIONS 

1. A small variation during incubation from the optimum of 103® 
F. produces a high percentage of abnormal embryos. 

2. If this variation is five or more degrees above or below the 
optimum, a great mortality re ults. 

3. In our common incubators the optimum temperature may be 
almost constant at one place in the incubator, while at the same time 
other parts of the tray may be above and still others below the 
optimum. 

4. Chick embryos can survive the low temperatures longer than 
the high temperatures. 
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The Tray System for Insect Collections 

Paper a6 of the 1936 Meeting at Winfield 
ROGER C. SMITH 

Kansas State Agricultural College, Manhattan, Kansas 

After considerable thought and investigation, the Department 
of Entomology of the Kansas Agricultural College has adopted the 
tray system for the permanent insect collection.* This brief ac- 
count, embodying the advantages of this system, is given in the hope 
that it might be of value to workers in other institutions in the state. 

History of the Tray System 

The tnay idea probably originated with geologists who, for many 
years, have used small pasteboard trays or boxes for minerals or 
rock fragments. The use of the pasteboard trays for insects prob- 
ably was suggested by the old Comstock system, upon which it is 
an improvement. The only published account of the system is by 
Aldrich (1919)**. The trays were first nsed for an insect collec- 
tion by the United States National Museum, where the details and 
plans were worked out in 1910 and 1911 by Messrs. Rohwer, Craw- 
ford and Viereck. Mr. Rohwer stated (in littera that ^‘Mr. Craw- 
ford devoted a great deal of his time to planninig out satisfactory si- 
zes and I may say that we tried a nu,mlber of different sizes, not only 
in the width of the trays, but also in the length, and after trying 
out all of them we believe that the system we accepted is the most 
practicable. It was first put in use in the Hymenoptera, with the 
smaller at that, but later we expanded it to all of the sections of the 
Hymenoptera and gradujally workers in other groups took it up, until 
now all of us, with the exception of groups of the Macrolepidoptera 
and the Odonata, think that it is by far the most satisfactory way of 
housing the collection.” 

This system is now used by the University of Minnesota, Iowa 
State College (in both cases being introduced by Dr. H. H. Knight), 
at Mississippi State College, at Cornell University for the Hymen- 
optera, and the American Museum of Natural History for certain 
groups. Several other institutions have been considering seriously 
its adoption 'and prdbably have done so by this time. 

Explanation of the Tray System 

This system makes use of small, white pasteboard trays of uniform 

*We are greatly indebted to Mr. S. A. Rohwer, who has charge of the work 
on Taxonomy of the Bureau of Entomology, stationed at the National Museum, 
and other members of the Bureau for advice and suggestions, to the National 
Museum, and to Dr. Aldrich of the Museum, for samples of trays and plans for 
drawers and cases. Further acknowledgment is made to Dr. H. H. Knight, Dr. 
W. T. Forbes, Dr. Foster H. Benjamin, and Prof. R. W. Harned, for suggestions 
and expressions of opinion. 

•.Aldrich, J. M. The Division of Insects in the U. S. National Museum. 

Annual Report Smithsonian Inst, for 1919, 1921. 367-379, is ph 
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width, bai,t of several different lengths, in which sheet cork is glued. 
The sizes used by the United States National Museum and adopted 
by us are as follows: 

Size 1 — 11/4x4x1% inches; requires a cork strip 1x3 13-16 inches 
Size 2 — 2x4x1% inches; requires a cork strip 1 13-16x3 13-16 in. 

Size 3 — 4x4x1% inches; requires a cork strip 3 13-16x3 13-16 in. 

Size 4 — 7%x4xl% inches; requires a cork strip 7 5-6x3 13-16 in. 

The U. S. National Museum has recently introduced a half col- 
umn width tray of the smallest size for species represented by only 
one or a very few specimens. This improvement makes it possible 
to fit two tiers of trays into the ordinary column, and an appreciable 
saving of space is attained. 

The trays are of good grade of heavy pasteboard with the out- 
sides covered with white glazed paper. This is glued on the bottom 
and on the inside of the tray, the strip overlapping in each case 

being albout one-half inch. The trays are manufactured by machine 

and are of uniform measurements. 

These trays are kept in a drawer similar to the old Comstock case. 
The U. S. National Museum drawers measure, on the outside, 
18x18x2^ inches. The glass lid is tight fitting, with ta tongue and 
groove jointinig on the two sides and the back edge, but with a 
ocveled edge in front. The groove in which the tongue on the lid 
fits is open to the bottom of the box. This groove around the box 
may be filled with flake napthalene or paradichlorobenzene crystals 
to keep out museum pests. 

It is planned to keep these trays in a steel fire-proof cabinet, 'but 
until these can be purchased, they will be kept in an oak cabinet 
holding 100 drawers in four tiers of 25 each. 

Advantages of the Tray System 

1. It is well adapted to a growing collection. When the speci- 
mens are correctly determined, each species is pinned in an appro- 
priate sized tray which is then placed in the drawers in the proper 
systematic position. When other species are <added, the trays may 
be shifted ahead with a great saving in time over the Schmitt box 
method and without handling the specimens. 

2. It minimizes the handling of specimens and thereby removes 
the greatest possibility of breakage. Specimens once placed in the 
trays, if correctly determined, need not be removed. When it is 
desired to examine some determined material to identify by com- 
parison, the entire tray is removed and the specimens examined 
under a binocular. The box affords la coonvenient way of handling 
the specimens, the entire determined series with the usual varia- 
tions are before one, and there is very little probability that the 
determined specimens will be put back under another determination 
heading. It is not unusual to find isolated specimens in the wrong 
group in the Schmitt boxes. Some taxonomists now put a determ- 
ination label on every specimen to counteract this situation. 

3. It makes possible the placing of galls, leaf mines or typical 
injury with the adults causing them. 
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4. It miakes possible the keeping together of biological series, 
rearings from a single gall, collections from a certain host, or in 
a certain restricted habitat as is done in the United States National 
Museum. 

5. Broken parts can be readily associated with the proper species, 
or with the proper specimen, for they will be found in the tray. 
Slides of parts of specimens or in toto mounts can be placed in the 
trays with the particular species or specimens. Special wood slots 
are glued in the ends of the trays to hold the slides in place. 

6. The danger of damage from museum pests is slightly reduced 
by the many partitions in the drawers and by the increased amount 
of napthalene or paradichlorobenzene which, by the way, is hidden 
from view and does not, therefore, detract from the appearance of 
the box. The drawers do not need replenishing with the repellent 
as often as with the Schmitt box or Comstock box. 

7. The danger of breakage from loose moth balls is eliminated. 
It is not uncommon for the moth balls in which heated pins have 
been imbedded to become loose or drop off of the head of the pins 
when evaporated to half their size. In either case, they may roll 
around in the box, with disastrous results. Where the naphthalene 
flakes are kept in glass cups, as is done at the M(u.seum of Com- 
parative Zoology, this danger is eliminated, but then the boxes must 
always Ibe handled right side up. 

8. It provides a big advantage over the Schmitt box for identi- 
fication by comparison and reduces damage from opening and closing 
the lid. The name of the genera and in some cases some or all of 
the species are typewritten on a card which is held by a label 
bracket on the right (or left side if desired) of the front of the box. 
The glass top makes it possible to get the desired information many 
times without opening the lid. The glass is very close to the speci- 
mens, there being only one-eighth to one-fourth inch clearance 
albove the heads of the pins. In the Schmitt box, the lid must 
alway be raised and the inrush of air often damages the delicate 
wings of moths, neuropteroids, termites, May flies and similar forms. 
This danger is reduced with the large glass-topped drawer used in 
the tray system. 

Disadvaittages of the Tray System 

No really important disadvantages have developed, but the fol- 
lowing, however, have been suggested. 

1. At the prices paid by some institutions, the tray system is the 
most expensive yet devised. But, according to the prices paid by 
the Kansas State Agricultural College, the cost is approximately 
the same as with the Schmitt box system which has been in use 
there. Without going into details of costs, it probably will be suffi- 
cient to point out that Schmitt boxes now cost $2.75 each. The 
drawers used for the trays were made by the college Building and 
Repair Dpeartment for $2.78 each for one order of 60, and $3.16 each 
for a later order of 60 boxes. The pasteboard trays cost $24.00 per 
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M. for sizes 1 and 2; $26.00 per M. for size 3, and $30.00 for size 4« 
The cork for the trays cost forty cents (a sheet 11x15 inches. 
These sheets were sawed to the proper sizes with a small circular 
saw, after whichj they were glued in the trays with LePage's glue. 
Since there is a tendency for the cork to bujge, even when weighted 
down while drying, probably it is a better plan to pin the sheet 
cork in the bottom of the trays, which can be done with four ord- 
inary pins pushed in horizontally from the outside of the trays, so 
as to enter the cork. The tray system, at present prices, is a little 
more expensive than the Comstock box system, but the latter has 
most of the disadvantages which the Schmitt box has. 

2. This system does not provide for ready examination of the 
under part of the body or wini_?s of pinned insects. The only boxes, 
so far as the writer knows, which allows for this are the glass- 
bottomed Comstock boxes used by Dr. W. T. M. Forbes at Cornell 
University. Strips of soft wood are tacked or glued at regular 
intervals in the bottom and the Lepidoptera are then pinned to the 
strips. 

3. Insects in the drawers would be damaged if the drawers were 
inverted. Since the space between the glass and the pin-head is 
only one-fourth inch, the trays will not become disarranged if the 
drawer is full. Furthermore, there is no occassion for inverting the 
boxes, but it may occur by accident. The old Comstock system, 
using flat pieces of soft wood had this very serious objection which is 
largely responsible for its disuse. 

4. It requires somewhat more space with the trays to care for the 
larger specimens. This is true and to offset this disadvantage, 
some institutions glue a sheet of cork in the drawer and pin large 
specimens in it, omitting the trays. 

This system has the recommendation of all the taxonomists 
which were consulted', or about a dozen of the leading ones. Some 
institutions would adopt it if it were not for the fact that they 
already have so much money invested in other boxes. Other in- 
stitutions, or those in which their insect collections are not now in 
proper form, should investigate this system before continuing with 
other less efficient and more cumibersome systems, or before' spend- 
ing further sums for continuing them. 
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Figure* I Note that name label is glued to front end of tray The colored slips 
])ldccd at right fore margin of each tray designate the Zoogeographical Region from 
which the spec nuns c.ime To designate these regions the following colors were 
used PalaearctK, green, Or eiital, yellow, Aethiopian, blue, Australian, black, 
Veotropieal, pink or reddish, Xtarctic, no color applied to tray This sample 
illustrates all si^es of trays except the entire eolumn tray which is usually used 
for “block iig” [lurposes only. 



Figure 2* Note how slides are fitted into especially prepared trays in which may 
also be pmned the adults from which the parts mounted on slides were removed. 

Note also the naphthalene chamber which surrounds the drawer. 

(Photographs loaned by the U. S National Museum through the courtesy of Mr. 
S A Rohwer.) 
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A Soil Study in Scott County, Kansas’" 

Paper 27 of the 1925 Meeting at Manhattan 
M. C. SEWELL AND W. L. LATSHAW 
Kansas State Agricultural College, Manhattan, Kansas < 

The geological formation of Scott county is Tertiary (1), (2), 
a period in •which there occurred a heterogeneous deposit of sand, 
gravel, clay, and soil above the previous Cretaceous formation. The 
loose unconsolidated materials comprising the Terteriary formations 
are derived from Rocky Mountain wash. 

The land under study covered four townships southwest of Scott 
City. In general it may be descrilbed as an area rather flat in top- 
ography with a gradual slope toward the east and having a soil 
that is quite noiiform in texture and color. A dark brown silt loam 
with a porous silty clay loam sub-soil light grey or yellow in color 
is typical of the region. The soil lying west and south of the town 
of Shallow Water may probably be classified as belonging to the 
Colby Soil series and the soil north and west as containing areas 

•Contribution No 157 Agronomy Department and No 110 Chemistry Depart- 
ment, Kansas Agricultural Experiment Station 
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of Scott clay loam and Scott Silt loam series. Where gravel is in 
evidence in river channels it is composed of granite, syanite por- 
phyry, andesite, rhyolite, basalt, and pure quartz. 

Bach soil sample taken for analysis represents a composite of 
about twelve seven inch borings, taken at the points indicated in 
figure 1. The subsoil samples were taken with a steel tube to a 
depth of six feet. 

TABLE I. Average Soil Analyses of the Samples by Townships. 

No. I Nitrogen I Phosph. | Calcium Inorgan. | Organ. | Total 

I Carbon Carbon | Carbon 
Sam I sur. | sub. | sur. | sub. | s-ur. | sub. | sur. | s!b. ( sur. | sb. | sur. | sub 
R 34W T 19S| 2* |.141| |.059| |.362| |neg.| |1.49| |.149| 

R 34W T 20S|8-l|.124|.032|.057|.056|.377|5.34|neg.|1.53|1.44|.36|.120|1.89 
R 33W T 19S|4 -3|. 1401. 051 1. 067 .061|.747 2.56|pos.'d.58!l.46|.51|.160'1.22 
R 33W T 20S! 3 |.128 .058 '.433 |pos. 1.41| 1.41 

Table 1 presents the average soil analyses of the samples, by 
townships. Subsoil samples represent the sixth foot. The soils 
are low in percentage of nitrogen compared with the average 
amount of nitrogen in productive soils in humid regions, which 
is 0.20 percent for the surface seven inches. On the basis of 
2,000,000 pounds as the acre weight of the surface seven inches 
of soil, this amounts to 4,000 pounds of nitrogen per acre. 

The Scott Cou.nty soils with 0.124 to 0.14 percent nitrogen would 
contain approximately 2,520 pounds of nitrogen per acre. Accordn 
ing to Swanson (3), cultivated soils in eastern Kansas contain 
3,7000 pounds of nitrogen per acre in Riley County; 2,960 pounds 
in Russell County; 2,800 pounds in Butler County; and 2,440 pounds 
in Allen county. Sod lands in these eastern counties contains over 
4,000 pounds of nitrogen per acre. The amo<u,nt of nitrogen present 
in the native sod lands of Scott County is no doubt sufficient for 
crops grown under conditions of limited rainfall. Whether the 
soils would respond to applications of nitrogen when under irrigation 
depends upon the question of fixation of free nitrogen by western 
soils. 

Headden (4) found that Colorado soils showed an increase in 
nitrogen content where the soils were maintained in a moist cond- 
ition (by irrigation, this increase being due to nitrogen fixing organ- 
isms. Gainey (5) of the Kansas Agricultural Experiment Station 
has shown that Azotobacter are active in fixing nitrogen when the 
soils are nefu,tral or slightly alkaline in reaction and are well supplied 
with organic matter. It is possible that western Kansas soils may 
contain more nitrogen through nitrogen fixing bacteria when irriga- 
tion brings about optimum moisture conditions. 

Buffalo grass does not afford much herbage to be returned to the 
soil and thus develop an accumulation of organic matter. Soils 
with this character of native vegetation are necessarily low in 
organic matter. 
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Organic matter is considered to be composed of 60 percent carbon. 
The Scott County soils contain 1.49 to 1.41 percent organic carbon. 
With 1.49 percent, the soils would contain 69,600 pound's of organic 
matter per acre; with 1.41 percent 56,400 pounds per acre. Native 
ibuffalo sod in Russell county in the west central zone of the state 
was reported by Swanson (3) to contain 98,400 pounds of organic 
matter per acre; and native pasture in Butler County in the east- 
ern zone, 106,400 pounds. However, in Reno County, native pas- 
ture contains but 74,800 pounds of organic matter. When compared 
with these more eastern counties, the Scott County soils are low in 
organic matter. 

Regarding the water relations of soils, their absorption and re- 
tentive capacities for water are greatly augmented by organic mat- 
ter in its various states of decomposition. A system of irrigation 
in this western region should; include the incorporation of organic 
matter in the soil. This practice would not only improve the mois- 
ture conditions of the soil, but would maintain a soil structure 
that would safeguard any tendency toward blowing; furthermore, 
additions of organic matter would supply carbohydrate material 
needed to furnish energy for nitrogen fixing organisms. 

The soils under study are remarkably high in phosphorus. The 
amount of phosphorus in the average productive soil has been esti- 
mated as 0.04 percent. These soils contain approximately 0.06 per- 
cent in the surface soil and the same amount in the subsoil down 
to the depth sampled which was six feet. 

There is an abundant supply of calcium particularly in the sub- 
soil. The surface soils are either neutral or alkaline in reaction. 

No determinations were made of the amount of potassium because 
earlier analyses of soils in Finney County, aidjoining, had shown an 
abu.ndant supply of potassium. Similar supplies of potassium had 
also been found in other western counties. 

The soils were tested for alkali salts and were found negative 
except for two sixth foot samples which gave indication of a tract 
of sulphates. 

Water samples were taken from four domestic wells which varied 
in depth from 27 to 46 feet One of the wells located near the 
town of Shallow Water contained 1100 parts per million of soluble 
salts. This well was 27 feet in depth. The amount of saUs in 
the other three wells sampled were negligible. The water analyses 
are given in Table II. 

TABLE II. WATER SAMPLES 

1. 337P. P. M. Total solids 

2. 197P. P. M. Total solids 

3. 1119P. P. M. Total solids 

774 P. P. M. Sodium sulphate 
346 P. P. M. Calcium carbonate 
30 P. P. M. Calcium sulphate 
Practically no chlorides 

4. 226P. P.M. Total solids i 
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The well containing 1100 parts per million of total solids in the 
water was across the road from an irrigation well. The salts in 
solution were 744 parts per million sodium sulphate. This is a 
considerable amo'unt of sodium sulphate for water that is used for 
either domestic or irrigation purposes. 

In consideration of the question of the use of this water for irriga- 
tion purposes, references may be made to the analyses of some 
characterstic alkaline river waters in Kansas and» Colorado. The 
Cache la Poudre, two miles above C^eeley, Colorado, contains 1571 
parts per million total solids, 60 percent being sulphates. The 
Platte River below Cache la Poudre, Colorado, contains 1,011 parts 
per million total solids, of which 55 percent are sulphates. The 
Arkansas at Rocky Ford, Colorado, contains 2,134 parts per million 
total parts of which 60.7 percent are sulphates. These streams 
are the sou,rce of irrigation water for distriicts noted for their 
productive agriculture. The well water in question contains 1,100 
parts per million total solids of which 744 parts per million are 
sulpihates. From the available experiments reviewed^ by Harris 

Hilgard (7) states that although 685 parts per million of the 
common alkali salts should be the limit under most conditions, 
the nature of the salts modify the limits considerably. Where salts 
are of the sodium sulphate type, Forbes (8) states that with good 
drainage 1,000 parts per million of salts in irrigation is an object- 
ionable but permissible degree of salinity for Arizona. 

Salt grass is the native sod near the domestic well, the water of 
which has been discussed. Although salt grass (Distichlis spicata) 
occurs on soils containing from 30,000 to 50,000 part per million 
of salts, yet it does well in soils containing practicaljy no salt. It 
does not show preference for the type of alkali nor for the con- 
centration. 

“Buffalo wallows*' characterize the region in which the soil sam- 
ples were taken and the native vegetation is buffalo grass. These 
wallows or sinks may vary in diameter from severel feet to about 
three hundred feet. Samples were taken to a depth of seven inches 
on about 25 sink areas and composited for chemical analyses. These 
soils contained sodium sulphate which probably accounts for their 
deflocculateid physical condition. The surface is low in nitrogen, 
otherwise its analysis is similar to the other soils. These sink 
areas have a normal porous subsoil beneath the surface ten inches 
of slick gumbo soil. 

(6) the toxic limits of sodium sulphate in soils lie between 2,500 
ami 5,000 parts per million. 

The Ibuflfalo wallows or sink areas have been origrinally natural 
depressions caused by u.nequal settling of the surface mantle. Buff- 
alos probably did wallow in the soft, moist soil of these depress- 
ions and carried away much soil as mud, plastered to their backs. 
When the soil was dry these areas probably furnished a place for 
the herds to bunch apd throw dust in fighting insects. 
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TABLE III. SOIL ANALYSES. SCOTT COUNTY. (Elements expressed in percentages.) 
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The depressions naturally formed and deepened by buffaloes in 
the above manner allowed the accumulation of salts as water col- 
lected from surface drainage evaporated. Sodium sulphate as one 
of the acoiqnulated salts increased/ the puddled condition of the soil 
by its dedocculating action. 

The puddled condition of the buffalo wallows can probably be 
remedied by the use of lime and the incorporation of organic mat- 
ter. By chanigdng the soil structure the puddled) condition well be 
corrected and natural sub-drainage restored. 

Table III presents the complete data of the soil analyses and 
permits a study of the unifomrity of the soil within the area of the 
four townships. 

Except for the samples from the sandy loam soils, the variation 
in nitrogen is from 0.126 to 0.15 percent. Phosphorus varies from 

0.057 to 0.07 percent. 

The few samples taken from ridges that were composed of a 
sandy rather than of a silt loam contained less nitrogen and phos- 
phoru.s than the silt loam which is the dominant soil class. 

The chemical analyses of the soil and water, together with ob- 
servation during a period of several years lead to the conclusion that 
the soils of this region are very productive; the moisture is the 
limiting factor in crop production; and that the feasibility of pump- 
ing water from wells for irrigation is only a question of pumping 
costs compared with the value of the crops grown. 
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A New Kansas Meteorite 

Paper 38 of the 1924 Meeting at McPherson 
H. H NININGER 

McPherson College, McPherson, Kansas 

An undescribed meteorite for which I am proposing the name 
Coldwater Meteorite came to my attention on December 9, 1P28, 
while in the village of Coldwater, Kansas, collecting information re- 
garding the meteoric fall of November 9, 1923. Mr. A. M. Brown 
showed me an oddly shaped mass of stone resemblirg limonite. It 
was almost black, about eleven inches in its largest dimension, and 
shaped somewhat like a ham of pork. The surface was strikingly fis- 
sured, checked, and blistered, giving it the appearance of having been 
roasted in an oven. In fact I have several times been impressed by 
the resemblance which it bore to a volcanic bomb. The appearance 
is well shown by the accompanying photography 

The specimen came into my possession at the time and was brought 
to McPherson College. It was found to weigh 41 pounds, and the 
specific gravity was roughly determined to be 3.9. After photo- 
graphing it the mass was sent to the United States National Museum 
for cutting and analysis. Upon cutting) the mass showed no trace of 
metal with the exception of some almost microscopic particles which 
were thought by Dr. Merrill to 'be schreibersite, but which are not 
so reported in the final analysis. In appearance the mass resembles 
a concretion of limonite, heing practically the same throughout. The 
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chemical analysis was made by Booth, Barrett, and Blair of Phila- 
delphia, and was submitted to the writer by Dr. Geo. P. Merrill. It 
follows : 


Si02 - 
A1203 
Fe203 
P205 
CuO - 
NiO _ 
CoO _ 
MgO . 
S03 - 


. 2.910% 
1.610% 
81.595% 
0.621% 
0.038% 
1.999% 
0.113% 
0.331% 
0.219% 


89.436% 


Residue in 1-1 HCl 3 361% 

Water (red heat) 7.'205% 


100.002 7r 

The residue is white and containns no schreibersite nor other alloy. 
Its composition is: 

Si02 -- 78.56% 

Ferric oxide and alumina 

R203 13.74% 

Na20 3.15% 

K20 4.55% 

The circumstances surrounding the findirg of this body were given 
me by Mr. Brown as fallows: ^‘I found the specimen 4 1-4 miles west 
and 1 3-4 miles north of the depot at Coldwater, Kansas. (These 
distances might vary a few rods.) It was located in the N. E. quarter, 
Sec. 5, Rarge 19, Twp. 32; in the S. E. quarter of the N. W. forty of 
sr*id quarter. It was found sometime during the middle of May, 
1918.” 


Notes on Kansas Meteorites 

METORIC FALL OF DECEMBER 17, 1923 

Paper 39 of the 1924 Meeting at McPherson 
H. H NININGER 

McPherson College, McPherson, Kansas 


On December 17* 1923, at approximately 9:00 p. m. another me- 
teor was seen by several students of McPherson College who reported 
to me file next day. A notice through the press ‘brought informa- 
tion wJbjch indicated that it was more than a shooting star. The 
general location of its disappearance was determined to be in the 
vicinity of Whitewater, Kansas. Up to this time I was not convinced 
that the body had been of important size. Nevertheless, reports of 
violent shaking of bodldings in several places kept reaching me and 
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I asked Professor B. E. Ebel of our institution to gather further in- 
formation regarding the matter while on a trip to Hillsboro. He re- 
ported that Mrs. IP. C. Hiebert was coming upon the front porch of 
her residence to enter the house, which faced the east, when her at- 
tention was attracted to a very extraordinary light. Looking to the 
southeast she witnessed a large ball of fire disappear behind the east 
end of the house lust south of her. Her husband. Professor 
Heibert, who was in the house, saw the light but rot the scarce of it. 
After what seemed two minutes a sound as of thunder was heard 
and the windows and doors, as well as the dishes in the cupboard, 
rattled quite violently. 

J'rof. Ebel also learned that a young man named Schellenberg was 
walkin^i along the street of the same city when he saw the remark- 
able “firebair* and after walking about two blocks was just in front 
of the residence of the banker, Mr. P. F. Friesen, when he heard the 
sound. In a few moments Mr. Friesen came and opened his front door 
and inquired of Mr. Schellenberg whether he knew who had been 
shaking his door. Numerous other persons of the same city saw the 
phenomenon, only two of whom have been consulted by the writer. 
These were Misses Marietta Byerly and Mamie King, teachers in the 
high school. Their reports agree substantially with what has al- 
ready been given. All indicate that a body passed to the east of 
Hillsboro, traveling in a southward direction, and that it disappeared 
about 10 to 16 degrees above the horizon. Some thought it exploded, 
while others thought that it merely ‘Vent out*'. 

Four persons in Marion who had seen the body descend were in- 
terviewed by the writer. These all agree that the meteor passed to 
the west of that city and was traveling in a southward direction. 
Those whose views were unobstructed by trees saw the light tgo out 
a little west of south and near the horizon. To some it seemed to 
explode, to others it merely “went out**. A rumbling sound similar 
to loud thunder was heard but without the sudden clap of thunder 
near by. Houses were caused to vibrate so that doors and windows 
rattled more or less violently. Mr. J. B. Stuart, high school coach 
in Newton, was walking along the street in company with his wife 
when the meteorite fell. Having str'Jdied astronomy in college, he 
made a special effort tc determine as many facts as possible regard- 
ing the phenomenon. According to his observation (made without 
instruments) the meteorite first attracted his attention when about 
15® north of east and at an altitude of 56® to 60®. It traveled at an 
angle of about 30® with the horizontal and exploded 25® south of east 
and at an altitude of 25®. When they had walked about a block, 
which he estimates to have required from one and one half to two 
minutes, a rumbling sound was heard which contimj.ed for some sec- 
onds. increasing to almost a roar. No sharp sound was heard, but a 
sound such as is produced by blasting a few miles away. After the 
explosion, which produced a number of sparks, Mr. Stuart was able 
to discern only one piece descending as a red spark. This piece fell 
very much more abruptly downward than the former course of the 
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meteorite. The velocity at which it fell would indicate that it was a 
body of some weight. Later determinations prove that the distance 
of the explosion from Mr. Stuart was about 17 1-2 miles. 

From El Dorado, to the southeast of the point of its explosion, 
four witnesses have been interviewed on the very spots from which 
their observations were made, and the reports coincide almost exactly 
with that of Stuart in Newton, except that they of course saw the ex- 
plosion to the northwest. In other words, it was about midway be- 
tween them, which would' throw its location just northeast of White- 
water. Only one person of the four in El Dorado saw the piece de- 
scend after the explosion. His testimony agrees very well indeed 
with what was seen from Newton. No one of the foov* had recorded 
in degrees the altitude of its disappearance, but by having them 
point out to me by means of objects such as stars^ or by branches of 
trees through which they were looking at the time they saw the body 
fall. I was able to discover a very good agreement among them as 
to the altitude at which the light disappeared. Three of them placed 
its altitude at from 18® to 20®, while a fourth rather uncertainly lo- 
cated it at an altitude of 35®. The distance from El Dorado to a 
point of explosion, as later determined by nearby observers, was 17 
miles. So an average of the El Dorado reports agrees very well with 
that of Mr. Stuart in placing the altitude of its disappearance at 20® 
to 25® degrees for observers at a distance of 17 miles. In the matter 
of soomd the reports from El Dorado indicate about the same degree 
of disturbance as was reported from Newton. 

In Wichita, 28 miles S.SW. from the point of disappearance of the 
meteor, several observers were interviewed. Here the work of Dr. 
Carreau, optician, was of great value, as was that of Mrd. O. S. Rich. 
Both of these people possess clear minds and were able to give rather 
definite information. In fact, Dr. Carreau, by using his observa- 
tions and those of Mrs. Rich, who was only 13 miles away, directly 
south of him, was able, working independently of the writer, to de- 
signate a point within a few miles of where the body actually disap- 
peared. The phenomenon was seen by many Wichitans, all of whom 
agree as to its general location. 

The next important step was a trip to Whitewater. Here through 
the co-operation of Mr. Davis, the local editor, we were put in touch 
with Mr. and Mrs. Nellin, both of whom chanced to be on the street 
in different parts of the village, ard were able to give independent re- 
ports which agreed substantially that the light disappeared at an al- 
titude of about 60® and directly northeast. Mr. E. C. Lewis, who 
was oiit in his yard at the time, 5 miles south and 2 1-2 miles east of 
Whitewater, saw it due north of him, and two members of the Jake 
Harter family, living three miles north and five east of Whitewater, 
who wete in the yard, within a few feet of the northeast corner of 
their house, saw the light disappear at an altitude of 65® and slightly 
north df west. Three of these parties report violent detonations, and 
many people in the community saw the light and heard the thunder 
out of a clear sky, but failed to locate the source of the light or to 
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connect the sound with it. That none of the people who were nearest 
to the location of the fall saw anything descend after the light dis- 
appeared may be explained by the fact that everything was inky 
dark following the intense light. And all report that having had* 
no previoa;3 experience with such phenomena it never occurred to 
them to look for anything of the kind. 

According to the angles at which the body was seen from Newton 
and Eldorado, points about equi-distant on either side of where it 
disappeared, the altitude must have been about six or seven miles at 
the time of the explosion. According to observers in McPherson and 
Newton the meteorite traveled at an angle of approximately 30® with 
the horizontal. If this course were kept up until it struck the earth 
it should have traveled from ten to eleven miles farther south. But 
from the testimony of Mr. Strj^rt of Newton and of »Mr. Peffley of El 
Dorado, the only persons who reported seein?, a body fall after the 
light had disappeared, it should have come to earth from four to five 
miles south of the point at which the explosion occurred. This would 
place its location in the central part of Milton Township, just north- 
west of Brainard. 

That the course of the meteorite was approximately due south is 
shown by the fact that it was seen to fall straight downward directly 
north of Ponca City, by two men of that city, and from the observa- 
tions in Hillsboro and Marion, which indicate that it passed about 
midway between those two cities. 

My conclusions are that on the night of December 17, at about 9:00 
p. m., a meteorite of considerable size fell in Milton Township of 
Butler County, Kansas. It traveled directly south and descended at 
an angle of 30® with the horizontal, and exploded when about 
six or seven miles above the earth, flying into several pieces, one of 
which was of sufficient size to be plainly seen from a distance of 17 
miles when giving off only a glowing red light, ar.d of sufficient den- 
sity to descend at a rapid* rate of speed, and was finally lost sight of 
in the darkness at an altitude of something like two or three miles. 
Other pieces may have been equally large or larger, but if so they 
they did not glow so as to render them visible at this distance. Since 
the body exploded at a. comparatively low altitude the fragments are 
probably not deeply buried and may come to light in the process of 
tilling the land, most of which in this locality is in a state of culti- 
vation. 


Another Kansas Meteorite 

Paper aS of the 192 $ Meeting at Manhattan 
H. H NININGER 

McPherson College, McPherson, Kansas 

On November 9, 1923, at 8:67 p. m., while standing with Professor 
E. L. Craik on East Euclid Street in McPherson, Kansas, the writer 
was privileged to witness the deecension of a meteor which in bright* 
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ness surpassed, any that I had seen before, with the probable excep- 
tion of one which occurred some twenty years ago. It seemed from 
my position to be coming almost straight down on a line about thirty 
degrees south of west. The fact that it was descending in such a 
plane led me to think that it was worth while to try to locate the 
place of landing. Accordingly, I immediately marked the spot in 
which I stood and noted carefully the point at which the o*bject dis- 
appeared behind a pine tree some nine rods away. A notice was sent 
to the press for others who saw the meteor to report as to the direc- 
tion of its disappearance, its apparent course, its altitude, and the 
location of the observer. A few days later, assisted by Professor 
Chas, Morris, operating a transit, we were able to determine with a 
fair degree of accuracy the direction in which the meteor was seen 
to disappear; and a line drawn on the map in harmony with our find- 
ings passed through McPherson and Greensburg, Kansas. Later re- 
ports and calculations shifted th^s line so that it lay about ten miles 
farther south and parallel to the first location. 

In a few days replies began coming ir, from those who saw the 
phenomenon* establishing the fact that it was seen from points largely 
throughout the state of Kansas, parts of Oklahoma, and the north- 
east correr of New Mexico, It is probable that other would have re- 
ported from a greater distance had I used the sheets of wider cir- 
culation for my notice, instead of only Wichita papers. 

Through the mail and through personal interviews reports were 
obtained from almost a hundred witnesses to this phenomenon, a few 
of which proved to be sufficiently definite to be of value in determin- 
ing the location of the fall. By plotting on the map lir-es represent- 
ing the more promising reports, a remarkable agreement was dis- 
covered in the fact that most of the lines intersected within a ten- 
mile circle adjoining Greensburg on the east. A few, however, from 
the western part of the state seemed out of harmony, and indicated 
points considerably farther west. This was disconcerting, since those 
agreeing on the Greensburg location were quite numerous, distributed 
widely on three sides of this point. However, those witnesses were 
in most cases 100 to 150 miles from the point of intersection and 
therefore the explanation might lie in the fact that Greensburg lay 
directly under the point at which a body traveling at the altib i.de of 
this meteorite would pass behind the horizon for observers at the 
distances named albove. The variations in distance were not great 
with the exception of one, and this was from Heriugton, Kansas, 
which is almost exactly in the plane of descent of the body and would 
therefore not show any differeree in the direction of the point at 
which the meteor disappeared. Ail of the other observers ranged in 
distance between 100 and 125 miles. One fact, however, stood in 
the way of drawing the conclusion that these many intersecting lines 
merely marked the point at which the meteor passed behind the hori- 
zon; and that was that several of those who saw it from this distance, 
and D^hose observations were among those which seemed to reflect 
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more than average intelligence, insisted that they saw the body burst 
into several pieces just before reaching the horizon. 

The writer had been engaged to lecture before the Kiowa County 
Teachers Association on December 8 and determined’ to make further 
inquiry into the matter at this time. Accordingly, on December 7 an 
announcement was made before the Haviland High School, twelve 
miles north of Creensburg, and from several witnesses it was easily 
determined that the meteor had passed slightly soj.th of that village 
and toward the southwest, where it disappeared before reaching the 
horizon. Other witnesses were found in Greensburg and in Belvedere 
and Protection to the south, to finally establish the fact that the light 
had disappeared at a point calculated to have beer, nearly five miles 
high, over the northeastern part of Clark County. This point is 
about twenty to twenty-five miles directly southwest of Greensburg. 
It was definitely established that its course was something like six 
or seven degrees from the horizontal. It was also ascertained that 
the body gave out loud detonations and that it shook bjjldings so 
that windows and doors rattled in the towns of Pratt, Haviland, 
Greensburg, ard at other points along its course. No one who was 
in a position to see accurately could testify to any indication that 
there was an explosion or bursting of the body where the light dis- 
appeared in Clark County. 

A visit to Clark County in December brought me into contact with 
local witnesses to the fall of this body, who were within a few miles 
of the point where it lost luminosity. It gave out terrible detona- 
tions and shone with startling brillancy, bu.t in the darkness no de- 
scending body was visible after the light disappeared. At the angle 
at which the body was traveling it would, if its course continued ur.- 
changed, have passed entirely across Clark County and into Meade 
County. Its line of travel projected would reach the earth in a dis- 
tance of thirty-eight miles, but allowir.g for the downward bending 
of its course under the influence of gravity, it probably came to earth 
in the west-central part of Clark County. The fact that detonations 
described as ‘"terrific”, “mighty”, “powerful”, “awf d”, and the numer- 
ous testimonies that windows, doors, and dishes, were violently shaken 
in towns over which the body passed at an altitude of from ten to 
fifteen miles,, seems to indicate that it is a mass of considerable pro- 
portions. 

A visit to Clark County in December by three students and myself 
revealed the fact that its landing place is in one of the roughest 
areas in the state of Kansas, The abundance of black or reddish 
brown sandstone boulders renders the finding of the mass quite im- 
probable. A search was, however, carried on during two days, at 
which time we were driven out by a blizzard. 

If any of this meteorite is ever recovered, it seems more likely to 
be one of the fragments resulting from the explosion which seems 
to have occurred/ in the vicinity of Pratt, Kansas. Since this is a 
cultivated district a conaiderable sized piece would' probably be found 
by the plow if not too deeply imbedded. 
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In the course of the investigration, several people testified to having* 
‘‘seen the meteor disappear at a point almost due south and a little 
east of Greensburg.” These people were all located almost directly 
under the path of the main mass as determined by seemingly iu,n« 
questionable evidence. A possible interpretation is that the explo- 
sion forty miles to the eastward resulted in two or more fragments^ 
one of which was passed to the south of the main course and fell in the 
vicinity of Coldwater. If so, its velocity must have been such as to 
develop luminosity after the explosion. There is also evidence that 
a fragment flew off to the north of the main course and fell north of 
Greensburg, exploding again near the earth. The evidence of this, 
however, is less definite. 

A NEW KANSAS AEROLITE 
REFERABLE TO THE FALL OF NOVEI^BER 9, 1923 

P.il)er of the 1925 Meetinj? at Manhattan 
(Written December 3, 1924) 

H K NININGER 

McPherson College, McPherson, Kansas 

On October 31, 1924, while on my way to collect fossils in Clark 
County, in company with Mr. H. T. Martin of Kansas University, I 
was asked to examine a piece of what appeared to be meteoric stone 
in the office of the “Western Star^’ of that village. The stone proved 
to be a stony meteorite of eleven pounds weight. It had been plowed 
from a wheat field near by, a few weeks before. 



The appearance of the stone led me to think that it was too old 
to be assigned to the fall of the previous November, being much 
fractured and of a distinctly reddish-brown color. I assumed that 
it had undergone a long period of oxidation, but two weeks later 
when I washedi the specimen and examined it more carefully my con- 
clusions were quite different. The original thin crust seemed to be 
almost completely intact, and shining points of metal projected visi- 
bly to the surface at several places on the stone. Microscopic sec- 
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tions showed that the red coloring was not associated with the very 
ab»u,ndant metallic nodules but seemed' rather a characteristic of the 
stony matrix. The fractures proved to be due to impact and not to 
oxidlation. 

The location of this stone was fifteen to eighteen miles south of the 
course of the meteor of November 9, 1923, as I had mapped it eleven 
months before, and about forty miles down its course from the wit- 
nessed explosion in the vicinity of Pratt, from which witnesses aver- 
red there were “sparks flew off on both sides”. The secondary and 
incompletely formed fusion crust which covered most of the stone 
would nicely represent the slight surface fusion which would have de- 
veloped in those forty miles of flight through the atmosphere after 
being detached from the main mass. The main mass is known to 
have retained its luminosity for about fifty-five miles beyond the 
point of explosion. It is my present opinion that this new Coldwater 
specimen is assignable to the fall of November 9, 1923, which was 
described by the author before the Kansas Academy of Science 
April 5 ,1924. 



Pleistocene Fossils from McPherson County, Kansas 

1921 TO 1924 

Paper 40 of the 1924 Meeting at McPherson 
II. II NININGER 

McPherson College, McPherson, Kansas 

During the last few years a number of interesting fossils have been 
brought to light in the vicinity of McPherson by excavations which 
have been carried on, especially in the sand pits of this region. It is 
thought desirable to record for future reference these various finds, 
for even though the majority of them present nothing new to science, 
they contribute to the knowledge of the distribution of such materials, 
and constitute a permanent record for the use of workers in this part 
of the state. With the exceptions noted below this material has been 
submitted to H. T. Martin, of Kansas University, and provisionally 
classified by him as follows; 

HOMO sapiens. The paleolithic axes exhibited to this body in 
connection with the paper on Archaeology in McPherson County, by 
Dr. Vance N. Robb, together with several other artefacts classified 
by Winchell as early neolithic, point at least to the pro‘bable existence 
of man in this region during the pleistocene time. 

MASTODON americanus. A milk tooth was found in one of the 
saFid pits one mile south of town several years ago and presented to 
Dr. V. N. Robb. The crown of the tooth is largely broken away, but 
the remainder is in an excellent state of preservation. A considera- 
ble portion of a tusk was found in the sand pit a mile southeast of 
town in 1922 and described to me by Allan Morine, a high school boy^ 
who brought me a piece of it. The specimen was described as being 
about two or two and a half feet long when uncovered, but was 
broken up and divided among the workmen. The point of a tusk was 
brought to me from a sanld pit 8 miles west of town, and from the 
same pit was brought a piece of what appears to be the femur of an 
elephantine animal, and may be of the same species. 

ELBPHAS primogenius. This ancient American elephant is widely 
distributed in Kansas, and has not failed to register its abode in the 
region of MePhersion, A complete heel-bone (calcaneum) was found 
during the summer of 1922 in the local sand pit to the south, and was 
presented to the museum by Samuel Ebbert. Two fine grinding teeth 
were found' while excavating for a septic tank just east of Circle Lake 
in 1912. During the past winter almost a complete skujl was un- 
earthed four miles southwest of Darlow, Kansas. When unearthed 
it was so badly decayed that only parts of it could 'be preserved, and 
those with considerable difficulty. A piece of the skull comprising 
about two square feet from the forehead was preserved intact and is 
in the McPherson College museum. This part was d'oubtless better 
preserved because of its being buried below the water line. 

BISON occidentalis . A calcaneum and two humerals in excellent 
state of preservation are in our possession. The former from the 



H. H. NININGER 


97 


sand pit southeast of town and the latter were dug from similar situa- 
tions near Nickerson and Durham respectively. 

EQUUS niobrarensis . Several teeth and a well preserved meta- 
carpal obtained from a sand pit west of MoFherson. 

EQUSS complicatus{ ? ) One premolar tooth from the locality Just 
described. 

EQUUS sp. A very finely preserved digit from the sand pit south- 
east of McPherson, was found associated with the calcaneum of Eli- 
phas primogenus. This specimen was submitted to the Field Museum, 
the American Museum, and the University of California, but has not 
yet been identified with certainty. 

CAMELOPS kansanub Of this ancient camel we have obtained 
from the sand pit southeast of McPherson a portion of a right ulna, 
a right podial, and a second digit from the left side. From the pit 
eight miles west, a complete metacarpal, and a large part of a lower 
jaw with four perfect teeth. These are all well preserved. 

MYLODON harlani(?) On December 29, 1924, Mr. H. F. Hammann 
twelve miles northwest of McPherson unearthed a perfect vertebra 
of Mylodon. The bone was of such size as to cause him to bring it 
into town for examination. It was left at the office of the McPher- 
son Republican, and later submitted to me for examination by Mr. 
Oelrich. It was found to correspond exactly with the sixth caudal 
vertebra of the mounted skeleton of Mylodon harlani in the McPher- 
son College Museum, except for the fact that it measured about a 
fifth larger. It was later submitted to Dr. Chester Stock of the Uni- 
versity of California, who reported as follows: “I would hesi- 

tate to say that the ground sloth specimen represents a species 
other than harlani for this form, as known by the materials from 
Rancho La Brea, shows considerable variation in its skeletal struc- 
tures. It would hardly be safe to make a definite determination on 
only a caudal vertebra. I should, therefore, be inclined to refer the 
material to Mylodon, near harlani Owen.” 

I have been unable to find any definite record of Mylodon remains 
being previously discovered in Kansas. Williston reports as ques- 
tionable a fibula from Senaca, Kansas, which he provisionally refers 
to this species. The McPherson find constitutes at least one definite 
recordi of the giant ground sloth from Kansas. Subsequently a visit 
will be made to the locality from which it was obtained, and a search 
made for additional material of the same species. The specimen is 
now preserved in the college musemn. 



The Problematical Hybrid Grosbeak 

Paper 35 of the 1925 Meeting at Manhattan 
H. H. NININGER 

McPherson College, McPherson, Kansas 

While on a field trip with a class in ‘^Birds^’ on May 12, 1924, my 
attention was called! to a specimen of grosbeak which, at first sight 
some distance away, I took to be the Black-headed Grosbeak (Zame- 
lodia melancephala), which is the commonest species of grosbeak in 
the vicinity of McPherson. On closer inspection it became very evi- 
dent that this opinion was incorrect. But it was equally evident that 
it could not be the Rose-^breast (Zamelodia ludoviciana) which is also 
found here to some extent. With increasing interest we followed 
the bird during the next half-hour, and I later returned alone for fur- 
ther* study. The trees where it was feeding were low, and it was 
not in the lease wary, so that with the help of an excellent pair of 
4-power binoculars I was able to record! a very good description of its 
coloring. 

The head and neck were generally black, but with a slight suffsion 
of gray and huffy which seemed to be due to the spotting of numer- 
ous feather-tips. A rather conspioii,ous whitish streak ran from ^he 
eye back along the side of the head, fading out before reaching the 
neck. The throat, and to a less extent the chin, were rather strongly 
lightened by huffy and gray, and none of the head or neck possessed 
the satiny black lustre of the Rose-breast. The brown collar of the 
Black-headed Grosbeak was absent. From below the bird looked like 
the Rose-breast except for a little more streaking along the sides, 
■and in place of the carmine patch was a dull yellow patch of the same 
shape and size. In the same way the dull yellow was substituted for 
the carmine und'er the wings. 

In shape the specimen resembled the Rose-breast more closely; 
and its song was also more closely akin to that species than to the 
Black-headed, but was more subdued than in either of these species. 
The behavior of the bird was characteristically that of the Black- 
headed Grosbeak. 

I am at a loss whether to consider this as a hybrid or a mutant 
Rose-breast Grosbeak. The facts have been carefully set down, and 
I should appreciate reading the comments of others who may have 
seen additional specimens of this kind, or who may have some light 
to throw upon the question. 
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THE BULLOCK ORIOLE IN KANSAS 

Paper 36 of the 1925 Meeting at Manhattan 
H. H NININGER 

McPherson College, McPherson, Kansas 

The Bullock Oriole (Icterus bullocki) has been reported within the 
state of Kansas by P. H. Snow, basing his statement on two speci- 
mens taken in 1871 along the Wakarusa river near Lawrence, Kansas. 
This record has been questioned by Professor Lantz, but was reas- 
serted by Professor Snow in 1903 in his ^‘Notes on the Birds of Kan- 
sas and a Revised Catalog”. It is in this catalog given the status 
of a very rare summer resident. Captain B. F. Goss, in his “Birds 
of Kansas”, q'u.otes Professor Cook as saying that this species is com- 
mon in western Kansas during migration, and that it has been seen 
as far eastward as .Manhattan in 1883; but Goss states that he has 
never met with the birds within the state and therefore considers its 
occurrence very rare. 

On June 6, 1924, while en route to Colorado, the writer ^-s attention 
was attracted to a pair of these orioles on a wire fence along the 
pavement just beyond Garden City. In order to verify this observa- 
tion, I stopped the car and examined' the birds carefully through a 
pair of good binoculars, and identified them with certainty as the 
species above named. It having been my first meeting with this spe- 
cies in Kansas, I kept watching for other individuals along the high- 
way, and to my surprise was able to count seven between Garden City 
and the western Kansas line. On one other occasion besides the one 
mentioned, the car was stopped to verify the identification of two of 
these birds. 

The fact that so many individuals were seen so late in the season, 
and the further fact that in all but one case these were seen in pairs, 
leads me to suspect that the Bullock Oriole is a summer resident of 
western Kansas. Though this speculation has not been verified, it 
is certain that the species named may not any longer be considered 
rare within the state. 

To the mind of the writer, it is not impossible that the agricultural 
developments of the last forty years i« the vicinity of Garden City 
may have some influence in the extension of this bird^s range. How- 
ever, the matter has not been given sufficient attention to justify 
concliu^sions, and I suggest it as a subject for further observation. 
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A New Record Relative to the Parasites of Pholus achemon 

Drury 

Paper 24 of the 1927 Meet ngr at Lawrence 
HAZEL E BRANCH 
Univers ty of Wichita, Wichita, Kansas 

In the spring of 1924, at Wichita, Kansas, a tachinid, identified by 
Dr. Luther West as Frontina violenta Walk, was bred from Pholus 
achemon Drury. 

Frontina violenta Walk, has been taken from /Fhilampelus vitis L. 
and Vanessa antiopa L. while Sturmia distincta Wied. and Winthemia 
quadripustulata Fabr. have been taken from Pholus achemon Drury, 
but as far as we have been able to ascertain this is a new record. In 
the fall of 1923 the caterpillars of Pholus achemon Dreary upon the 
woodbine were found to have fly eggs upon the skin of the last three 
or four segments. As we were not interested*' in parasites, but in 
moths, we attempted to remove these eggs. All but one specimen 
cleaned well. Each specimen was placed in a separate jar with dirt 
and leaves and pupated normally, including the one from which the 
fly could not be removed. 

In the spring of 1924, moths emerged in March from the jars in 
which the cleaned caterpillars had pupated. From the jar of the 
caterpillar which could not be cleaned, flies emerged. This emer- 
gience took place about four or five days after the moths made their 
emergence, and continued for about four days. When the emergence 
ceased we killed and mounted the flies and made an observation on 
the pupal case of the host. This case was found ruptured, and literally 
packed full with the pupal cases of the flies. 

We have attempted to repeat this observation, but the laws of para- 
sitism are in force and our host is on the decline. A few caterpillars 
are found, but these are either not parasited, or else another factor 
is at work. Harold Hefley of Norman, Oklahoma, has discovered a 
temperature-humidity relationship between the parasite Winthemia 
quadripustulata and its host Protoparce quinquefasciata, and as 
soon as specimens are abundant we hope to make similar investiga- 
tions. 
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A Study of the Components of Air in Relation to Animal 

Life 

Abstract of Papers, ^2 (1924), 51 (1925), 25 (1926), 173 (1927) and 21 & 22 (1928). 

J. WILLARD HERSHEY 
McPherson College, McPherson, Kansas 

Oxygen, since the time of Lavoisier, has been considered the vital 
component of the air. The 79.19 per cent inert part has had little 
use assigned to it. Popcajar opinion had stated that .animal life would 
be more efficient if these inert gases were replaced 'by oxygen. 

Carefully conducted experiments, covering a period of six years, 
have shown the following truths in regard to anim.al life and) the com- 
ponents of the air. 

Animals can not live in an atmosphere alone of oxygen, nitrogen, 
carbon-dioxide, helium, or argon. A series of thirty experiments, 
using representative vaieties of animal life, has shown that in an 
atmosphere of pure oxygien, with other conditions normal, life would 
cease after two to five days. In no case did any of the animals live 
over a week in oxygen, while in the current of air we bad them con- 
fined from one to three weeks without any signs of ailments. With 
the animals such as sparrows, pigeons, mice, rats, cats, guinea pigs, 
atid monkeys, without a single exception, every one died in oxygen 
and none in air. As could be expected, the inert gases would not 
support life. 

Autopsy Shows Hemorrhage 

An examination of the lung tissue from a guinea pig, which had 
died in an atmosphere of pure oxygen, showed marked evidences of 
infiamation and interstitial hemorrhage. 

Cultures made from lun^ tissue showed a heavy infection of Ba- 
cillu^s coli associated with a few Staphylocicci. The conclusion drawn 
from the autopsy was that an atmosphere of oxygen would not only 
rupture the lung tissue but accelerate the growth of certain micro- 
organisms. 

Carbonrdioxide and Oxygen 

Animals were placed in an atmosphere of 99.97 per cent oxygen 
and the normal .03 per cent carbon-dioxide. The animals used for 
this series of experiments were guinea pigs. Death followed within 
two days to five days as in the oxygen experiments. 

The Effect of Pure Oxygen upon Water Animals 
The experiments were continued with water animals in pure oxy- 
gen which was passed continually through the water. The animals 
for these experiments were fish, tad-poles, snails, newts, and turtles. 
These water animals tested just the opposite from the land animals. 
In this case the pure oxygen could not have had such a burning ef- 
fect when diluted with water which also soon became saturated with 
carbon-dioxide. 
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Argon and Oxygen Atmosphere 

An atmosphere wa5 prepared which contained 87 per cent argon 
and 13 per cent oxygen. Mice lived forty-two hours under this con- 
dition. The respiration of the animals decreased slowly until death. 

Argon 80 per cent and oxygen 20 per cent permitted life for ninety- 
two hours. 

Argon 75 per cent and oxygen 25 per cent permitted normal life. 
After ten days of confinement the animals appeared in better health 
than before the experiment. 

An atmosphere made up of 66 2-3 per cent argon and 33 1-3 per 
cent oxygen supported life. The animals after seven days confine- 
ment were in poor health. The point of highest efficiency had ap- 
parently been passed. 

Helium Atmosphere 

Helium 79 per cent and oxygen 21 per cent form an atmosphere 
under which animal life may exist normally. 

The high specific gravity, 1.38 (air), of argon gas probably ac- 
counts for its behaviour as an oxygen diluting agent. Experiments 
must be carried further before a scientific conclusion can be reached. 

The preparation of synthetic atmosphere has practical applications 
in the field of aviation. Tubes of compressed oxygen and helum may 
some day furnish the respiration gases for high flying. 

The study of the physiological effects of the air gases has only be- 
gun. We are continuing the experiments here on the components of 
the air for further information along this same line. 



A Study of Birth Weights with Relation to the Age of 
Mother and Season of Birth 


Paper 31 of the 1928 Meeting at W chita 
HELEN W. FORD 

Kansas State Agntultural College, Manhattan, Kansas 


Although many studies have been reported on birth w^eights of 
infants with relation to age of mother and season of birth, further 
studies seem to ibe necessfary in order to settle certain disputed 
points. In view of this fact a study was made by the author of the 
relation of these factors to the weights at birth of 301)4 white infants 
as entered 01 ^ the records of several hospitals and clinics in the east- 
ern p'art of the United States. 

First, as regards birth weights in relation to age of the mother, we 
find a fair amount of agreement among authorities that birth weights 
tendi to increase with the mother^s age. Some authors however have 
reported no relation between age of mother and weight of infant or 
a greater weight for infants of younger mothers. But several of 
these reports were made years ago when it is probable that weights 
were taken less accurately than now, or they were based on a smaller 
number of cases. 

Williams says, ^‘The size of the foetus increases with the age of 
the mother up to the 28th or 30th year if pregnacies have not follow'- 
ed in too rapid succession.” Other authorities have found that the 
weights of children at birth continue to increase with the age of the 
mother even up to the 44th year. 

It is understood thiat other factors such as size of parents and the 
care and environment of the mother during pregnancy as well as 
the numiber of previous pregnancies may explain diiferences in birth 
weights. Because of the definitely lower weight of negro as com- 
pared with white infants, the author has omitted negro births from 
this study. Race and nationality factors also affect birth weights, 
but since it is almost impossible to adjust for these factors, even 
when the mothers are divided according to nativity, the group was 
studied as a whole. Further studies of births to thousands of mothers 
of the same age and nationality are obviously much needed. 

Groups were used in finding the average birth weights for infants 
of mothers of different ages. Within each age group, for example, the 
proportion of infants in each of five weight groups served to igive 
the Average weight for that age group. The average birth weights 
thus found are given in the following table: 

Age of Mother Birth Weight of infant 

16 to 19 years 3379 grams 

20 to 24 years 3390 grams 

25 to 29 years 3584 grams 

30 to 34 years 3608 grams 

36 to 39 years 3640 grams 

40 years and over 3630 grams 
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A somewhat higher proportion of Italian and Irish mothers among 
the older age groups might account partly for the heavier weights 
of infants bom to the older mothers. 

It is of interest to notice the percent of infants of various weights 
born to mothers in each aige group. 


Per Cent of Birth Weights at Different Ages of the Mothers 


Infant’s wt. 

16-19 yr. 

20-24 yr. 

25-29 yr. 

30-34 yr. 

1 35-39 yr. 

|40 & up 

1500 - 

1 

1 * 

1 *1 *1 

* 

♦ 

2499 

2.9— .7 

6.1— .5 

2.4— .31 3.1— .4| 

4, 4 Q 

3.6— la 

2500 - 






12L6^2.b 

2999 g. 

21.6—1.8 

15.3— .8 

9.4— .5| 

9.6— .7| 

8.6— .9 

3000 - 


1 


1 


21:6—276 

3499 g. 

44.8—2.2 

34.6—1.1 

29.8— .9 

^5 

r 

Ml 

^.9—1.4 

3600 - 


1 





3999 g. 

23.9—1.9 

28.9—1.1 

34.2— .9| 

31.5— 1.1 1 

32 9—1.6 

25.2—2.7 

4000 - 




i i 

1 32.3— 1^5 

1 37.0—3.6 

and over 

6.8— 1.1 

1 16,^~T8 

|24.2— .8 

1 29.4— 1.1 


•Perccntagres cited have a probable error plus or m nus as listed in starred column. 


It will be noticed that the proportion of mothers in each age group 
who give birth to the heaviest infants increases consistently with the 
age of the mothers, from 6.8 ner cent for the mothers of 15 to 19 years 
of age up to 32.3 and 37.0 percents respectively for mothers who are 
over 36 and 40 years of age. On the other hand there is a general 
tendency for the proportion of small infants of 2500-2999 grams to 
decrease with the age of the mother up to 39 years. 

Another factor that has been studied with varying conclusions has 
been the raiatter of variation in birth weights according to season 
of birth. Some investigators have reported little or no variation 
while others have reported heavier weights for infants born during the 
summer months. 

The average weights based rather on group than on individual 
averfages were fou,nd to be as follows: for infants born in the spring, 
3547 grams; for those born in the summer 3540 igrams; in the fall 
3680 grams; in the winter 3547 grams. These figures show no sig- 
nificant seasonal variation increase in the fall being only slightly 
above the other weights. These findings are in general agreement 
with those of Hellmuth. who found among 26,515 births no fluctua- 
tion of weights according to season of birth. The following table 
gives the percents of births of various weights occuring in each 
season: 





HELEN W. FORD 
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Births According to Weight and Season of Birth 


Season 

1 1500 . 1 2500 _ 1 

30PO - 

8500 


1 4000 g. 

01 birth. 1 

2499 g. 1 2999 g. | 

3499 g. 

3999 

g- 

1 and up 


1 * ! ♦ 1 
j 

1 ' 

1 ~ ♦ 


1 ‘ * 

Spring — 

1 33.0—3.2 1 25.2— 1.5 1 

27.8— .9 

[25.4— 

.8 

J26.0— 1. 

Summer 

|23.4— 2.9]2..5— i.5 

124.6— .8 

125.9— 

.8 

|25.0— 1. 

Faii“" ; ~ _ - j- - | 

18.1— 2.4f24.3— 1.6 [ 

1 

bo. 

2’4.4— 

.8 

[25.8—1. 

Winter 

|25.6— 2.9 1 24.9— 1.5 

1 23.9— .8 

|24.2— 

.8 

1 25.4—1. 


■^Percentages cited have a probable error plus or minus as listed in starred column 

When account is taken of the probable error in each case, it will 
be seen that the differences in the proportion of heavy and light 
infants in the different seasons are negligible. Only in the group of 
infants under 2500 grams do we find significant differences after 
the prcibable error is considered. We find that 33 percent of the 
Infants of this group were born in the sprini:»' as compared with only 
18 percent born in che fall and 23 percent born in the summer. The 
smialler n«u.mber of infants in this group, however, as well as the 
many possible factors that play a part in causing premature births 
make these percents less reliable. Further studies of the possible 
relation of seasonal factors to prematurity are much needed. It has 
been shown that the presence during pregnancy of symptons that often 
indicate mild toxemias is associated with a prematurity rate for the 
infants of these mothers that is from two to six times the normal rate. 
It would seem quite possible that the winter and early spring diet 
of th-e mothers which is often high in meat and- low in fruit and 
vegetaible content might account partly for a higher proportion of 
infants 'under 2500 grams being Dorn in the spring. 



Glacial Erratics in Shawnee, Douglas and Johnson Counties, 

Kansas 

Paper 6 of the 1924 Meeting at McPherson 
WALTER 11 hCHOLWE 
Univers.ty of Kansas, Lawrence, Kansas 

The presence of some glacial erratics in Wabaunsee, Shawnee, 
Douglas and Johnson counties south of the line marking the position 
of the maximum advance of the Kansas ice sheet has been known for 
a long time. These deposits have loeen interpreted as ou.twash ma- 
terials some of which were supposed to have formed while the gla- 
cier advanced and others while it retreated,* During the recent in- 
vestigations many new exposures of glacial pebbles and boulders 
were located and mapped.. See Plate I. The erratics consist of peb- 
bles and boulders of various kinds ard sizes. The following list com- 
prises the most important rock types which are represented: red and 
white quartizites and quartzite conglomerates, fine and coarse grained 
granites, mica and horblend schists, diorites, gabbros, gneiss, basalt, 
iron-bearing rocks, chet, quartz, petrified wood, and local sandstones, 
shales ardl limestones. 

Of the boulders, the pink to red quartzites and quartzite conglom- 
erates are the most conspicuous and numerous and in many places 
constitute from 75 to 90 per cent of all the boulders present. These 
erratics are generally very hard, smoothly rounded and more or less 
polished. Some, however, are unusually well weathered, breaking 
down to s*u.gar-like quartz grains when slight pressure is applied. 
The granites are represented by two types ard next to the quartzites 
are the most abundant. One of the types is a light colored medium 
to fine-grained rock, whereas the other is coarser grained and gener- 
ally of a reddish color. In size, both the quartzites and the granites 
vary greatly, ranging from mere pebbles to boulders over .six feet in 
their longest dimensions. Many of the granites crumble to pieces of 
feldspar and quartz very readily, others are relatively firm. In gener- 
al, the granites all show the effects of weathering much more than 
do the quartzites. 

The darker igneous rocks, such as the gahbros, diorites and basalts 
all show characteristic subangjlar forms and a stage of disintegation 
and decomposition/ intermediate between the quartzites and the gran- 
ites. These rocks as well as the schists and others mentioned above 
are* less numero’jjS that the two types firrst described. The local rocks 
are not well represented. 

A study of the erratics shows at least six facts. (1) The erratics 
are much more numerous than is indicated in the literature. Erratic 

♦J. E. Todd, “Kansas During the Ice Age” Trans. Kansas Acad Sci., Vol, 
XXVIII, (1917), pp 39-44* 
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booj.lders have been descrSbed as being scattered as far south as 38 
degrees, 50 minutes and pebbles to 38 degrees* North Latitude. 

It is very doubtful, however, if most of these erratics can be as- 
cribed to the glacial invasion. More likely they were carried eastward 
by streams coming from the Tertiary sand and gravel plains or else, as 
intimated by .Chamberlin,** may be due to glacio-fluvial action. 
Todd*** has mapped and (described eight localities where erratics oc- 
cur south of his glacial ib order. A glance at the map shown on Plate 
I indicates that exposures of erratics are very numerous. 

(2) Of more importance than the mere number of exposures of 
glacial drift is the fact that the erratics are very widespread and 
have a far greater areal distribution than is indicated on the published 
maps. This wide areal distribution of the northern pebCbles and 
boulders d'oes not harmonize well with the fluvial or glacio-fluvial hy- 
pothesis advanced to account for the few more or, less restricted areas 
of erratics. Undoubted outwash deposits occur in the region under 
discussion. However, it is not reasonable to suppose that an ice 
sheet like the Kansan which in Kansas left only more or less patchy 
and thin deposits without the development of a prono<’:^nced terminal 
moraine**** should! have distributed most of its load by means of 
streams coming from the melting ice sheet and should have deposited 
the materials over an area as widespread as that shown on: the map. 
(Plate I). 

(3) The erratics are just as numerous at a distance south of the 
mapped glacial border as near it. This together with the fact that 

(4) there is no sorting or separation of large and small materials 
as they are traced away from the glacial border appears to indicate 
direct ice action rather than stream deposition. Streams usually sort 
their materials. 

Although thei sorting may be poor, yet a more or less change in 
the sizes of the pebibles and boulders shooji,ld be noticeable as they are 
traced fartehr and farther away from the glacial border. This, how- 
ever, is contrary to the facts. Also, not only should there be a no- 
ticeable difference in the sizes of the materials carried down stream 
but the boulders and pebbles should become less numerous in the 
same direction. This also is not evidenced in the field). Almost 
everywhere in the region immediately north of the glacial border 


♦B. F. Mudge, Fourth Agricultural Report and Census, Kansas, (1875), p. 109; 
T, C Chamberlin and R D. Salisbury, “Prel minary Paper on the Driftless Area 
of the Upper Mississippi Valley.” U. S. Geol. Survey Sixth Ann Rept., (1883), 
p. 314. 

♦♦T. C. Chamberlin and R. D. Salisbury, op. cit , p. 314, 

***J. E. Todd, “Glacial Geology of Kansas”, unpul?lished manuscript; Plate XI 
“Map of Pleistocene Formations of Northeastern Kansas,” Pan-American Geolo- 
gist, Vol, XL, (1923). 

*<^♦♦ 1 , E. Todd, “Kansas During the Ice Age.” Kansas Acad. Sci,, Vol. 
XXVIII, (i9»7). PP. 35, 37-' 
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the drift is thin and at many places patchy and often represented 
only by scattered boulders. In fact, the country between Topeka and 
the glacial border west of Lawrence (see map) shows no more con- 
clusive evidence of glaciation than the region south of it. Unless 
the topography at the time of the ice invasion was entirely different 
from what it is now, the streams coming from the melting glacier 
could not have had a high g^radient and therefore shoujd have drop- 
ped more and larger boulders near the ice edge and carried the 
smaller ones farther away. 

(5) The erratics are not confined to any tapographic position 
neither are they limited in elevation. Some are found in the valleys 
others on the slopes and still others on the uplands. The previously 
known drift wa^ mapped as occuring in str-ps or else confined to de- 
finite channels in the region of the Wakurasa Valley.* as indicated be- 
fore, the erratics are now known to be widespread and careful check- 
ing of barometric readings made at the exposures show variations 
of 30, 50, and more than 100 feet within short distances. Streams 
usually deposit their materials along definite channels and in su.ch a 
manner that practically very little difference in, elevation exists 
within short distances. Therefore, the disregard for elevation to- 
gether with the lack of definite arrangement or distribution of the 
deposits favor direct deposition by the ice rather than by streams 
coming from the glacier. 

(6) According to the previous mapping* the ice sheet crossed the 
valley of the Kansas River about seven miles northwest of Lawrence. 
Between that point and Kansas City the valley was unoccupied by the 
ice. It is therefore difficult to account for the numerous and wide- 
spread erratics south of the river between the two cities mentioned 
above for between the erratics and the melting ice sheet lay the trough 
of the river which undoubtedly must have served as the main outlet 
for the drainage coming from the glacier. 

In conclusion, the writer is convinced from his study of the erratics 
that an ice sheet extended beyond the limits of the mapped glacial 
border and reached as far south as is indicated on the accompanying 
map, Plate I. 

♦J. E. Todd, “Kansas During the Ice Age”, Trans, Kansas Acad Sci Vol 
XXVIII, (1917), p. 36; Plate XI “Ma-o of Pleistocene Formations of Northeastern 
Kansas.” Pan-American Geolog st, Vol. XL, (1923). 

♦ ♦J. E. Todd," op. cit., Map i, Plate XI. 


Additional Evidences of an Ice Invasion South of Kansas 
River in Eastern Kansas 

Paper a6a of the 1927 Meeting at Lawrence 
WALTER H. SCHOEWE 
University of Kansas, Lawrence, Kansas 

In a paper ^^Glacial Erratics in Shawnee, Douglas and Johnson 
counties, Kansas*’, read before the Kansas Academy of Science in 
^^l^84^..tbj^,Conclu was reached from a study of glacial erratics that 
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an ice sheet extended beyond the limits of the previously mapped 
glacial border in Eastern Kansas. Since that time, field investiga- 
tions carried on m the region, of the attenuated drift border have 
yielded additional evidences of the ice extension. The evidences are 
(1) true till, (2) reworked till, and (3) glacial striae. 

True Till Deposits 

Undoubted evidence of the extension of the ice sheet is estaA>lished 
by the finding of true till at two localities. The first of the two ex- 
posures is at Haskell Indian Institute located at the south city limits 
of Lawrence and eleven miles south of Todd's glacial border. The 
other deposit is three-fourths of a mile south and one mile east of 
the Haskell locality in the northeast corner of NE 1-4, sec. 17, T. 13S, 
R. 20E. Except for the presence of numerous erratics lying scat- 
tered over the surface no indications of an existing till at the two locali- 
ties were to be seen. In each case the; till was discovered through the 
process of excavating. The Haskell deposit was uncovered at the time 
of the building of the Haskell stadium while leveling the athletic field 
by means of the steam shovel, digging trenches for drainage pur- 
poses and* sites for foundations. At the western edge of the athletic 
field the overburden was removed from an area of about an acre and 
to a depth of five feet. The excavation thus made revealed a true 
till. A better exposure, however, was brought to light in a trench 
from ten to twelve feet deep dug on the south side of the west end 
of the athletic field. Here, although less of an exposure, the ma- 
terial was to be seen at a better advantage because the till was un- 
disturbed. The following' materials were exposed: 

1. Black loamy soil 2 feet inches 

2. Red sandy soil 2 feet inches 

3. Band of black silt or soil, containing an oc- 
casional quartzite pebble arid grading grad- 
ually and irregularly into the till beneath, 

from 6-12 inches 

4. Very red, tough till, thoroughly leached and 
filled with erratics of various kinds and sizes, 

exposed to bottom of trench 8 feet inches 

The erratics in the tough red till ranged in size from pebbles less 
than one-fourth of an inch to boulders one foot in diameter and con- 
sisted chiefly of red to pink quartzites with some well decayed 

granites and greenstones. There are two tills representd in the above 
section. The upper till is decidedly different from the lower one in 
being less clayey, thinner and containing erratics much smaller in 
size. The two tills are separated by the black silty band or soil in- 
dicated in the section. This deposit is at the edge of the upland over- 
looking the valley of Wakarusa Creek and about 60 feet above its 
flood plain. 

The other deposit of till to the southeast of the one just described 
is essentially similar to the lower eight feet of the Haskell exposure, 
excepting that granites and greenstones are more abundant and on 
the average larg-er. This deposit is also on the upland overlookmg . 
Wakarusa Valley and is at an eleva5io,p,«,Qi.^70 feet a(b<r^§ sea^1^^ 
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or 10 feet lower than the one first described. As in the first case, 
numerous quartzite boulders dotted the surface without showing any 
traces of a till beneath. The till was discovered while digging a 
trench four feet deep to the top of the Western Sandstone. 

Although only two localities of true till have thus far been located 
other deposits undoubtedly exist hidden as those /j.st described and 
only through the building of new roads, excavations for foundation 
sites and drainage ditches will they eventually come to light. 

Reworked Till Deposits 

Although true till deposits are scarce, deposits of till partially re- 
worked by rain, gravity and other agents are fairly numerous and 
widely scattered. It was the finding of these till-like deposits that 
first aroused the writer's interest and attention to the possible ex- 
tersion of the ice sheet in Kansas. The material at the till-like out- 
crops is exposed in road c^j.ts from 100 to 200 feet long and generally 
about three feet deep. In all cases the drift is composed of a brown 
to red, more or less sandy, often sticky clayey material, thoroughly 
leached and containing numerous pebbles and boulders. The coarse 
materials consist chiefly of red quartzite, well decayed granites, 
brown to white cherts some of which crumble to a fine white powder 
on even the slightest pressure, gneisses, schists and sandstones. In 
size the pebbles average less than one-half of an inch in diameter. 
The larger boulders measure from one to two feet in diameter and 
consist for the most part of red Sioux quartzites. A loess-like silt 
covers the deposits in most places. The deposits just described are 
without question tills which subsequently have been reworked. This 
is evidenced by the partial rearrangement of the materials into ir- 
regular layers of pebbles and fboulders following the contour of the 
topograpljy. The materials show no true stratification. The posi- 
tion of the deposits on the uplands and divides also precludes any 
other origin but glacial deposition. 

Glacial Striae 

A third evidence of the ice extension is indicated by the presence 
of glacial striae several miles east of Eudora and located so’i.th of the 
mapped glacial border. These striae were not observed by the writer 
but were reported to him by Dr. Twenhofel of the University of Wis- 
consin who had seen them a number of years ago. 

Summary and Corelusion 

Summing up the evidences of the tills both the true and the re- 
worked deposits, the glacial striae beyond the limits of the old gHacial 
border and the erratics previously reported, the writer is convinced 
that an ice sheet extended beyond the limits of the mapped glacial 
border and reached 'as far south as is indicated on the accompanying 
map, Plate I. 



Evidences of Stream Piracy on the Dakota Hogback Between 
Gk>lden and Morrison, Colorado 

Paper 32 of the 1925 Meeting at Manhattan 
WALTER H SCHOEWE 
University of Kansas, Lawrence, Kansas 

Flanking the pre-Cambrian granite mountains of the Front Range 
in Colorado are a series of upturned sedimentary rocks — sandstones, 
shales, and conglomerates ranging in age from Pennsylvanian to early 
Tertiary. Streams have deeply eroded the region and because of the 
unequally resistant character of the formations to erosion a system 
of longitudinal valleys have been developed in the weaker rocks. The 
uneroded and resistant formations have given rise to the more con- 
spicuous topographic features of the region, namely long and narrow 
parallel ridges or hogibacks. 

Between Golden and Morrison are several hogbacks. Of these, the 
Dakota hogback is the most prominent one. Its name is derived' from 
the fact that the thick sandstone beds of the Dakota formation cap 
its summit. This hogback is continuous without a break for the en- 
tire distance of four and one-half miles between the two places men- 
tioned. A sa?, or gap in the otherwise even sky line at a point about 
four miles south of Golden is the outstanding and noticeable feature 
of the ridge. The gap is 520 feet long, 435 feet wide, 105 feet deep, 
and between 300 and 400 feet above the valley floor on either side of 
the hogback. A study of the gap and its materials brings to light 
very interesting facts. First: the boulders lying scattered over the 
even floor of the gap consist of erratic materials, rocks of igneous 
and metamorphic origin, whereas the gap is cut in sedimentary for- 
matiors. The boulders consist of various kinds of schist, granite and 
vein quartz, and range in size from three inches to over two feet. 
Second: the boulders are subangular to rounded in shape indicating 
at least some transportation. Third: the boujders are limited to the 
gap. Fourth: the boulders 'are far above the reaches of any stream. 
Fifth: the floor of the gap is practically level and the walls of the gap 
are well defiined and fairly steep. Sixth: practically no weathered or 
talus blocks of the sedimentary formations are found in the gap. 
Seventh: an examination of the rocks of the pre-Cambrian mountains 
to the west of the hogback reveals rocks similar to those seen in the 
gap. Eighth: the gap is in a direct line with Mt. Vernon canyon of 
the mountains to the west, the outlet of the main north tributary of 
Bear Creek, the master stream of the region. 

Conclusion: The only satisfactory explanation that can account 
for the giap together with the erratic boulders contained in it is that 
a stream formerly flowed thro'jgh the gap and deposited the boulders 
in it. The surface of the region at that time was approximately 400 
feet higher than it is now. The abandonment of the gap by the 
stream was caused by a change in the stream's course due to stream 
piracy. 
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History: After the deposition of the various sedimentary fornna- 
tions uplift occurred resulting: in the arching of the sedimentary 
strata over the floor of the ancient igneous andi metamorphic pre- 
Cambrian rocks. This uplift took place sometime during the Ter- 
tiary as early Tertiary sediments are involved in the folding. Streams 
soon established their coai^ses and followed the easterly slope toward 
the Great Plains. See A, fig. 1. Because of certain advantages 
such as greater volume, greater velocity or less resistant formations 
to work in, Bear Creek gained the advantage over the other streams 
and became the master stream of the region. As a result, Boar Creek 
sunk its channel deeper and more quickly through the more resistant 
formations than did Mt. Vernon creek farther to the north. A north 
tributary of Be>ar Creek developed on the softer rocks and extended 
its valley northward by head erosion. See B, fig. 1. Because this 
tributary was cutting parallel to the strike in the softer formations 
and was keeping pace with the master stream ,it was alble to sink 
its channel more quickly and thu^s lower its valley more readily than 
thd east flowing Mt. Vernon creek which flowed across the alterna- 
ting hard and soft upturned edges of the sedimentary formations. 
As a result the north tributary of Bear Creek captured or tapped 
the waters of Mt, Vernon creek changing the direction of flow 
from east to south. The north tributary of Bear Creek thus became 
the pirate stream and Mt. Vernon creek the captured, diverted and 
beheaded stream. See C, fig. 1. The changing of the stream's course 
resulted in the abandonment of the gap and its conversion into a 
wind gap. Continued erosion lowered the valley floor of the pirate 
stream until today the stream flows from 300 to 400 feet below the 
former level of Mt. Vernon creek. 



The Amphibians and Reptiles of Franklin County, Kansas* 

Paper lo of the 1926 Meeting at Winfield 
HOWARD K. GLOYD 

Kansas State Agricultural College, Manhattan, Kansas 


From the spring of 1924 to the fall of 1927, more than 1500 speci- 
mens of amphibians and reptiles were collected in Franklin County, 
Kansas, by the writer and some of his students at Ottawa University. 
Forty-seven species andi subspecies (nine amphibians, six lizards, 
twenty-six snakes and six turtles) are represented. While this field 
work was being done, observations were made on the habitats, be- 
havior and life histories of the forms secured. Because a change 
in residence has been made it seems best that these notes should be 
published. 

The region in which these studies were made consists of almost the 
entire area of Franklin County. The Marais des Cygnes River passes 
approximately from west to east "across the northern half of the 
county, and with its many branches produces a large number of small 
wooded valleys with rocky hillsides and occasional limestone or sand- 
stone cliffs ranging in height from ten to fifty feet. The only prairie 
of any extent is fou.nd in the southwestern portion of the county, 
across the southern end of a chain of highlands known as the Chip- 
pewa Hills. Here in several places are outcroppings of sandstone. 
In the eastern and southern part of the county the rock formations 
along the streams are limestone. Along the valleys of these small 
streams open timber is found, the predominating trees being oak, 
ash, elm, and hickory with a few old cedars in the rocky bluffs. In 
the valley of the Marais des Cygnes it is still possible to find small 
marshy ponds, depressions in the flood plain, in which enough water 
is present most of the year to furnish breeding places for an abun- 
dance of frogs and toads. These little spots are reminiscent of the 
days before much of the land was brought under cultivation, when 
the Marais des Cygnes valley was truly a ‘‘Marsh of Swans”. 

Specimens of each form have been preserved in the musuem of 
Ottawa University, and museum numbers here given, following the 
letters O. U. M., refer to this collection. Much of the material se- 
cured during this period, however, was exchanged or ujsed for other 
purposes. 

Early papers dealing with Kansas herpetology are very few in 
number. Mozley (1878) listed the snakes in the museum of the Uni- 
versity of Kansas and four papers by Cragin (1881, 1884, 1886 and 
1894) gave miscellaneous records on the distribution of Kansas am- 
phibians and reptiles. None of these gave any records from Frank- 

♦Contribution from the Department of Biology, Ottawa University, Ottawa. 
Kansas. The writer wishes to thank Dr. F. Erdmann Smith. President of Ottawa 
University, and Dr. W. B. Wilson, head of the Department of Bioloprv. for making 
it possible for him to tarry on herpetological studies at that institution. 
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lin County. Branson in his paper on the snakes of Kansas (1904) re- 
ported from this locality sixteen species which will be referred to 
later. To the knowledge of the writer, no other papers on the herpe- 
tology of Franklin County or adjacent regions have {been published. 

No attempt has been made to discuss in detail the food habits of 
the species treated in this paper. Since the notes on this ,siu,bject 
are simply records of the writer^s experience in keeping many of 
these animals alive for various periods of time, the literature on food 
habits has not been reviewed. In connection with certain species 
about which little is known, it is believed that these incomplete studies 
may be of value. 

For assistance in the field and laboratory the writer is especially 
grateful to Mrs. Leonora K. Gloyd, Mr. George W. Saip and Mr. WiL 
bur Doudna. Mr. Wesley Clanton assisted as a collector and con- 
tributed data for which the writer is greatly indebted. The kindness 
of Dr. Frank N. Blanchard, of the University of Michigan, in identi- 
fying specimens and giving many helpful suggestions while this 
manuscript was in preparation is greatly appreciated. 

AMPHIBIANS 

Most of the amphibian collecting was done at night with the aid 
of an acetylene head-light with a gentrator attached to the belt. 
This was found to have several advantages over various electric 
flashlights and gasoline lanterns which were used on certain occasions. 
It left both hands free for manipulating collecting apparatus and 
cloth bag containers. The eyes of frogs and toads reflected the light 
from such a soai,rce at distances from ten to fifty yards, depending up- 
on the size of the animal. Species as small as Hyla versicolor were 
readily located at moderate distances by this means. With proper 
caution, avoiding floating] and submerged debris and unusual splash- 
ing of the water, it was usu^ally possible to catch the specimens by 
hand. 

1. Necturus maculosus (Rafinesque). Mudpuppy; Waterdog. 

Two specimens of this form were taken on trot lines in the Marais 
des Cygnes River April 16 and April 18. Local fishermen state that 
they are frequently captured in this way. O. U. M. 325, 326. 

2. Ambystoma texanum Matthes. Texan Salamander. 

This species was frequently taken in early March from shallow 
pasture streams which after the spring rains connect grassy pools, 
drying aap almost completely during the summer. Eggs and newly 
hatched larvae were collected March 1. An adult was found in a 
crayfish hole near a pond <May 15, another under a board October 28, 
and another as late as November 10. O. U. M. 301-303, 734, 735. 

3. Bufo americanus Holbrook. Common Toad. 

These toads in 1927 were first collected March 30, and a clasping 
pair was found among those secured. By April 4 toads were sing- 
ing in full chorus in ponds and marshes. Several clasping; pairs were 
taken, one of which deposited eggs in a laboratory aquarium April 6. 
Lial^ge numbers were again seen and heard April 9, although a care- 
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ful S6arch for mated pairs revealed none. Young toads were under- 
going metamorphosis in shallow ponds May 24 and adults were heard 
singing June 2. 0. U. M. 142-159. 

4. Acris gryllus (Le Conte). Cricket Frog. 

The cricket frog was found to be abundant in this region and com- 
monly seen near ponds and streams from the latter part of March to 
September. The earliest singing date noted was April 9. It sang 
more or less sporadically throughout the summer. It was collected 
as early as February 5 (in this case being seen through the thin ice 
in a small stream) and as late as December 3. O. U. M. 328-331, 
341-363. 

5. Pseudacris triseriata (Weid). Swamp Tree Frog. 

The notes of the swamp tree frogs were sometimes heard dforing 
the first week of February, when they appeared as soon as a slight 
moderation in weather and rise in temperature permitted. Periods 
of cold weather sent them into shelter for a time ibut they promptly 
emerged and resumed their chorus as soon as the water temperature 
was slightly above freezings Mated pairs were collected and egg 
masses attached to plant stems in water were observed March 6. By 
March 10 very large numbers were singing in every pond, creek and 
marsh in the vicirity. A spawning pair was observed the night of 
March 14. The female was clinging back downward to a weed stalk 
four or five inches beneath the surface of the water, the forelegs of 
the male clasping her in the armpits. As the eggs were extruded 
their gelatinous coverings adhered to the supporting! stem. Mated 
pairs were collected April 9 and singing was still heard. On this date 
also a frog of this species was taken from the mouth of a large leop- 
ard frog, Rana pipiens. Tadpoles of the swamp tree frog were trans- 
forming May 15. 0. U. M. 332-340, 786-813, 853-863. 

6. Hyla versicolor versicolor (Ld Conte). Common Tree Frog. 

The earliest date on which this species was heard singing was April 

9 when it was collected near Ottawa in a small cat-tail and sedge 
marsh bordered by a few low, overhanging trees. About twenty-five 
specimens were secured but comparatively small numibers were sing- 
ing. They were taken from the water, where they floated on the 
surface or clung to partly submerged plant stems, and from the 
trunks and branches of trees. Singing males were found in both 
places. About a third of the catch proved to be females but only 
one clasping pair waa secured. On several occasions later in the sea- 
son isolated individuals were heard singing. O. U. M. 888-909. 

7. Rana areolata Baird & Uirard. Northern Gopher Frog. 

This species was much more common in thia region than is ordin- 
arily supposed; its cry, if not the frog itself, being familiar to al- 
most everyone who listens to frogi voices in the spring. It was much 
more wary and difficult to catch than any other species of the vicinity, 
and perhaps this habitual shyness, and the fact that it remains quiet 
throughout the day and in or nccir its burrow all the year except 
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during the ibreeding season, may account for its being so little known. 
As observed in Franklin County, it began to sing about the middle of 
March and continued to sing a relatively short time. It was not heard 
after the middle of April. The earliest specimens were taken March 
11 and, in 1927, it was last heard singing April 9. It occurred most 
often in shallow, grass-grown pools formed in pastures and meadows 
by standing water after spring rains. Males were usually more abun- 
dant than females. Often in a catch of twenty or thirty only one or 
two females were present. 

The song of Rana areolata was most often heard after dark al- 
though on one occasion several were singing and splashing in a road 
side pond about an hour before sundown. The voice of these frogs does 
not have the prolonged resonance of that of the bullfrog, R. catesbeiana, 
although it is almost as deep and seems to have even more carrying 
power. The song most frequently heard is a low-pitched, drawn-out 
gutteral note which may be suggested by the syllables ‘‘wu,rr-r-r-up” 
accented on the last. It is repeated several times, either from the 
surface of the water or from the shore, at more or less regular in- 
tervals, varying in frequency. The vocal sacs of the males are lat- 
eral and relatively much larger than tho-se of R. pipiens. When 
singing they are distended until they resemble minature balloons, 
each one almost as large as the head itself. 

During the height of the breeding activities the song of the male was 
varied considerably from what has just been described. On a few occa- 
sions, once in daylight about 6:30 p. m. , and at other times between dark 
and midnight, two or three males were observed with vocal sacs and 
belly inflated, bobbing 'qp and down and splashing about on the sur- 
face of the water, accompanying these performances by much chuck- 
ling and croaking very unlike their usual song. They floated on the 
surface, paddling about with their hind feet, their short legs seem- 
ingly held rigid with knee joints slightly flexed. Occasionlly one 
would make a rush at another which would evade the plunge by de- 
flating itself and making a sudden dive beneath the surface of the 
shallow water, immediately coming up only a few inches away and 
again participating in the same behaviour. These actions although 
indulged in by males only did not seem to have the nature of combat, 
but rather a friendly game of sport. At these times females 
apparently in the role of spectators, were seen at the edge of the 
water or higher on the bank of the pool. No olbservations were made 
of the mating! or egg-laying. 

Mr. Clanton foqnd a specimen in a crayfish hole (or burrow of its 
own making) Au^st 12. It was in a somewhat damp depression 
in a pasture more than a quarter of a mile from the nearest spawn- 
ing pond. 

O. U. M. 364-371, 866-872, 876, 878-887. 

8. Rana catesbeiana Shaw. Common Bullfrog. 

The bullfrog was fairly common wherever suitable habitats were 
available. It was collected as early as February 16. In the spring 
of 1927 the smaller individuals appeared first, early in March, while 
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the larger ones were not seen until late March and early April, and 
were not common until 'aboQ:^t 'May 1 when the song of the species 
was first heard. Adults were found in the larger, more permanent 
bodies of water although recently transformed young were collected 
in shallow streams, wet-weather pools and stock ponds. 

O. U. M. 372-375, 382-384, 739, 779-785, 820, 821. 

9. Rana pipiens Schreber. Leopard Frog. 

Throughout the spring), summer and autumn this was the most 
common amphibian of <;his locality. It was collected as early as Feb- 
ruary 16, in 1927, and was seen on every night trip taken after that 
date. During that season the singing of this species became general 
by March 10 and continfued through the months of April and May. 
The first clasping pairs were collected March 10 and the last, April 9. 

O. U. M. 386-387, 736-738, 757-778, 819, 877. 

LIZARDS 

All the lizards collected by the writer have been examined by Mr. 
C. E. Burt in his recent study of the lizards of Kansas.* 

Since a detailed study of the life history of the Five-lined Skink, 
Eumeces fasciatus (Linn.), is being made by Leonora K. Gloyd, data 
of such nature is not given in this paper. It is also thought best to 
report separately the observations on the life history of the Sonoran 
Skink, Eumeces oibsoletus (Baird & Girard). 

1. Ophisaurus ventralis (Liim.). “Joint-snake”; “Glass-snake”. 

This legless lizard was fairly common in this region. It was fooind 

occasionally among dead leaves and decaying matter driven by the 
wind into brush piles and bushes. In June, 1926, one was seen in 
the open crawling swiftly in short grass. It took refuge in a clump 
of gooseberry bushes and dead leaves and escaped. Captive speci- 
mens were observed to leave their skins entire when moulting. The 
cast off skins were not turned inside out as with snakes although 
short sections were often telescoped into each other. 

Eight eggs were deposited by a captive female July 22, 1927. They 
were described by an assistant as similar in color and shape to those 
of Eumeces fasciatus and slightly smaller. Unfortunately they were 
not hatched. 

Sometimes this species is referred to as “straw-snake” and “hoop- 
snake”. Since the regeneration of a new tail produces a growth 
quite distinct in color from the rest of the body, which might easily 
be mistaken for a “horn” iby the uninformed in a superficial examina- 
tion, it is not improbable that the Ophisaurus is responsible for the 
local belief in the hoop-snake story. O. U. M. 295-300, 913, 926, 972, 
973. 

2. Cnemidophorus sexlineatus (Linn.). Six-lined Lizard. 

Although occasionally met with, this was not a common species. 

A specimen was taken April 27, 1926, in the woods near the bank of 
the Pottawatomie River between Lane and Greeley. Three adult 
males were found mnder flat stones on a hilltop in the Chippewa 

n’rans. Acad. Sci. St.> Louis, vol. a6, no. i, 19^. 
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Hills, eight miles southwest of Ottawa, May 3, 1927, O’. U. M. 283, 
284, 965-957. 

3. Leiolopisma laterale (Say). Ground Lizard. 

This little skink was abundant in wooded country near Ottawa. 
It frequented wooded bluffs, both limestone and standstone, although 
it seemed to be found in somewhat greater numbers near the latter. 
Almost every specimen was secured among leaves on or near the 
ground. A few were dug ouX of crevices in dead logs or between 
rocks. A gravid female which died June 9 contained five eggs. Two 
other females idieposited eggs on June 9 and June 27 respectively. 
The first set numbered four eggs, three of which hatched August 21. 
At time of hatching the young skinks measurer 40, 44 and 48 mm. 
in length. There were only two eggs in the second set. When laid 
their dimensions were 7.8x6.5 mm. and 7.5x5.5 mm. O. U. M. 231- 
261, 733. 

4. Eumeces anthracinus (Biiiird). Coal Skink. 

In Franklin County this species was found' in the same habitats as 
Eumeces fasciatus although much less abundantly. It was taken occa- 
sionally in a heavily wooded sandstone region near Homewood in the 
southwestern part of the county. A female collected May 3, 1928, 
deposited eight eggs averaging 6x10 mm. in size duringing a period of 
two days, June 21-23. Six of them hatched July 24 and 25. Of the re- 
maining two, one contained a dead embryo when laid and the other 
spoiled a few days later. The young skinks averaged 47 mm. in length 
and were black in color except for blue tipped tails and a reddish tint 
on the rostral, mental and labial plates. In a few days all fed upon 
small insects captuxed with a. sweep net. O. U. M. 197-200, 202-206. 
No. 197 was identified by Dr. Frank N. Blanchard. 

5. Eumeces fasciatus (Linn.). Five-lined Skink; Blue-tailed Skink. 
This was perhaps the most abundant lizard of the region. Wooded 

upland country vnth decaying logs, wind-blown piles of brush and 
leaves, and loose rocks seemed to offer it most satisfactory habitats. 
It was more widely distributed than the preceding species, however, 
having been found in a greater variety of situations, sometimes on 
the borders of woodlands almost encroaching on the prairie. It was 
collected as early in the season as April 6 and as late as the middle 
of September. O. U. M. 207-223. 

6. Eumeces obsoletus (Bairdi & Baird). Sonoran Skink. 

This larger skink was found most often under stones in more or 
less open situations, exposed prairie hillsides or sparsely wooded 
pasture land. On a few occasions specimens were collected beneath 
stones imbedded in the earth to a depth of ten or twelve inches. 

The act of copulation of this species was observed in the labora- 
tory on April 21, 27, and) Ma.y 6. Between June 11 and 13, 1925, 
eleven eggs were deposited in a box containing two females enroute 
to Michigan. It was not definitely known that these were all laid flby 
the same individwl. Because of lack of proper facilities for caring 
for them on such a journey none were hatched. In 1927 a set of eggs 
laid by a female secured by Mr. Clanton were hatched August 22. 
0. U. M. 226-244. 
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SNAKES 

The snakes of the region were studied more carefully than any 
other group. Only two species reported by Branson (1904) were not 
collected. (Oiie of these, Heterodon nasicus Baird & Girard, the Texas 
or western hog-nosed snake, is a form associated with dry and sandy 
regions. Habitats of this sort are very scarce or entirely wanting 
in Franklin Co»u,nty. Inasmuch as Branson^s Franklin County speci- 
men cannot now be found, and since the easternmost Kansas record 
for this snake known to the writer is Riley County, more than a hun- 
dred miles west, it seems probable that Branson's report was an er- 
ror. The other species, Lampropeltis triangulum triangulum (La- 
cepede), milk snake, is represented in the Museum of the University 
of Kansas by but one specimen, number 2253, from Douglas County, 
which adjoins Franklin on the north. Since this locality is far out- 
side the range of that form as defined by Blanchard (1921) it is pro'ba- 
ble that the locality given for this specimen is incorrect and this sub- 
species should not be admitted to the faunal list of the state unless 
more specimens are discovered. 

Notes are given (see tables at end of paper) on the scutellation of 
the Ottawa University Museum series of each species of snake from 
this locality. In the cases in which the 0. U. M. series is unusually 
small, additional data is supplied from a few specimens in the col- 
lection of the writer (indicated by the letter G preceding the number) 
or from individuals which were used for exchange. It is hoped that 
this will give a more useful indication of the variation found in the 
species of this area. Lack of space makes it impractical to include 
scale counts of the entire O. U. M. series of Agkistrodon mokasen, 
Crotalus horridus and a few others. As a matter of reference, how- 
ever, the museum numbers of all individuals of these series are listed. 

The pit vipers, Agkistrodon mokasen, Sistrurus catenatus catena- 
tus, and Crotalus horridus, are not treated in detail in this paper be- 
cause they are the subjects of special studies being made by the 
writer, 

1. Carphophis amoena vermis (Kennicott). Worm Snake. 

The worm snake, a common species in this region, was collected in 
damp places beneath stones and decaying logs in both wooded and 
open country. None were seen in the absence of cover. A female (O. 
U. M. 923) taken April 28 contained four eggs which averaged 16x6 
mm. in size. The tough outer egg membrane had not yet been formed 
and in one egg a germinal disc about 2 mm. in diameter was visible. 

In the entire series examined the black dorsal color extends later- 
ally on the third row of scales. 

2. Diadophis punctatus arnyi (Kennicott). Ring-necked Snake. 

Although this species was taken in relatively large numbers in 

other localities in eastern Kansas, it was surprisingly uncommon in 
the Franklin County region. Only five specimens were secured here 
in three years. These were under stones or logs on hillsides covered 
with open woods. 
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3. Heterdon contortrix (Linn). Hog-nosed Snake. 

The harmless *‘blow-viper” or “spreading adder” was found occa- 
sionally in eastern Kansas although it was by no means common. 
Four specimens were secured in Franklin County. Two of these were 
very dull colored with the pattern very indistinct even ju,st after 
shedding. The markings of the other two were relatively brilliant. 
Each was kept alive in the laboratory for several months and all fed 
occasionally upon frogs and toads. Only one of the four ever went 
through the performance of “playing dead” and turning belly upward 
with wide-open mouth. All soon became so accustomed to the pre- 
sence of human beings that no amount of rough handling could in- 
duce them to spread their heads and hiss. 

4. Liopeltis vernalis (Harlan). Smooth-scaled Green Snake. 

Only one Kansas specimen of this beautiful little snake has been 

seen by the writer. This was collected in the Chippewa Hills about 
eight miles southwest of Ottawa, May 22, 1928,' by Wilbur Doudna. 
It was reported from Franklin County by Branson (1904) but the 
specimen on which this record was based could not be found. This 
locality is well within the range of the species but apparently it is 
rare in this region. 

The specimen at hand (G 707) is a male. Scale rows 15, ventrals 
132, caudals 93, supralabials 7, infralabials 8, oculars 2-2, temporals 
1-2, total length 465 mm., tail length 167 mm. Since the color of 
this specimen in life was different from that of others seen by the 
writer in the eastern portion of its range, a color description is here 
given, using the terminology of Ridgway^s Color Standards and Color 
Nomenclature. Top and sides of head above labials forest green; back 
and upper sides of body and tail light elm green, sides paler on sec- 
ond and third rows of scales, the green color ending abruptly at mid- 
dle of second row of scales; lower three fifths of rostral white, upper 
part same as top of head; supralabials white with very slight trace 
of green on upper borders; infralabials, chin shields and gulars white; 
lower sides of body (first scale row and lower half of second) pale 
greenish yellow, yellow extending faintly on outer edges of ventrals 
and caudals; ventrals and caudals white except for slight edging of 
yellow laterally; anteriorly ventrals faintly washed with yellow. 

5. Opheodrys aestivus (Linnu). Rough-scaled Green Snake. 

This species was occasionally taken among bushes and shrubbery 
a foot or two from the ground. One specimen was resting on a mat 
of dried leaves beneath a growth of sumac and dogwood, and another 
was raked up from beneath a bed of closely packed leaves. All that 
were secured were collected on a wooded rocky hillside at “Gould's 
Ford” on Middle Creek, seven miles southeast of Ottawa. Some that 
were kept alive for a time fed readily on grasshopper nymphs and 
crickets. On one occasion a small individual was swallowed by a 
larger one, presumably as the result of an attempt on the part of 
both to eat the same insect. Since the smaller snake was regrurgi- 
tated later, it is probable that this was not an indication of canni- 
balistic tendencies on the part of this species. 
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6. Coluber constrictor flaviventris (Say). Blue Racer. 

One of the most abundant snakes of this region was the blue racer. 
It was collected as early in the season as April 1 and one was seen 
basking on a sunny ledge on December 16. In this locality the colora- 
tion of this species is greenish gray, olivaceous or greenish blue above 
with underparts ranging from pale creamy white to light yellow. 
Individuials up to 660 mm. in length were found retaining some of 
the juvenile spotting. 

It proved very unsatisfactory as a captive as all specimens kept 
alive consistently refused to eat small birds, mammals, frogs, toads, 
insects and earthworms.* On two occasions smaller snakes of the 
same species were eaten and the stomach of a small individual re- 
ceived from George W. Saip contained a very young “glass snake^', 
Ophisaurus vcntralis. 

A male and female blue racer (O. U. M. 910 and 911) were found 
together under a stone April 4, 1927. There were not in the act of 
mating but this circumstance suggests the probability that they 
were sexually mature individuals although both showed traces of the 
juvenile coloration. A larger pair (1077 and 1223 mm. in length) 
were collected together May 12. 

While walking through a growth of rather thick underbrush, su- 
mac, scrub oaks, and tall grass one day in midsummer (July 22), the 
writer was startled by a zipping buzz among the dead leaves some 
ten feet to the left. The sound at once suggested a rattlesnake. 
Upon carefully looking the ground over in that direction, a very large 
blue racer was distinguished among the leaves and debris. Perceiv- 
ing that it wasi observed it plunged over the edge of a nearby ravine 
with tremendous speed. Had it remained quiet it would have been 
passed unnoticed. The habit of vibrating the tail when annoyed or 
disturbed has been noted many times in captive individuals of this 
species. This incident, however, is the only occasion in the writer's 
experience in which it has been known to occur in the field. O. U. M. 
specimens not listed in the table are numbers 56-61, 120, 121, 607-510. 

7. Elaphe laeta (Baird & Girard). Rat Snake. 

Rocky hills with sunny slopes and sparse woodland growth repre- 
sent the type of habitat in which this species was most frequently 
collected. It can not be considered of common occurrence in this lo- 
cality. On a few occasions it was found under stones in company 
with blue racers and copperheads. As it was never seen abroad in 
daytime it is probable that it is more nocturnal in its habits than its 
relative, the pilot blacksnake, Elaphe obsolete obsolete. Living speci- 
mens fed upon white-footed mice (Peromyscus sp.), house mice, white 
rats, white mice, and English sparrows. 

No adult females were taken and nothing was learned about its 
breeding habits or life history. A small specimen (O. U. M. 1053) 
taken in October is probably a young of the year. 

•Captive blue racers in the writer's laboratory have recently fed upon house 
mice which were* setx«*d quickly and killed by beings pressed down under the coils 
of the snake’s body. In the instances observed the snakes did not coil about 
their prey. 
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8. Elaphe obsoleta abaoleta (Say). Pilot Black Snake. 

The common “blacksnake^’ of this region was more or less abund- 
ant in wooded areas throughout the spring and summer. It was fre- 
qa 3 ,ently seen among the branches of trees at heights from ten to 
thirty feet, basking in the sun on top of piles of brush, or stretched 
in graceful curves on the ground. Its movements were usually slug- 
gish although it traveled quite rapidly when it desired. Eight speci- 
mens preparing to hibernate in a well in company with two blue ra- 
cers, Coluber constrictor flaviventris, and a small bull snake, Pituophis 
sayi, were taken November 12, 1926. They were resting in the cre- 
vices of the rocks less than twelve feet below the surface of the 
ground. The well was carefully walled up and closed at the top, mak- 
ing the method of entrance of the snakes a matter of conjecture. 

A three-foot specimen was seen in the field tightly coiled about a 
baby cottontail rabbit. Another when captured contained three un- 
broken bird eggs which it was caused to regurgitate. The eggs were 
entirely white and judging from their color, shape and size, probably 
those of the bob white. 

As a ruj e this species was easily fed in captivity since most indi- 
viduals would readily take mice, rats and sparrows either dead or 
alive. In different snakes, however, considerable variation in feeding 
habits was observed, some eating whenever the opportunity was of- 
fered and others refusing all food. One large male lived seven months 
without eating although food such as was eaten by others of the same 
species was frequently supplied. Individual temperment also varied 
markedly. Some were consistently nervous and cross and would not 
submit to being handled without struggling and biting; others were 
extremely gentle and would climb about one's arms and shoulders 
without manifestation of nervousness. 

Several years before the writer began a serious study of snakes, 
a pair of six-foot pilot blacksnakes was kept for a few months in a 
laboratory cage. Just before the last of May, upon visiting the cage 
one night with a flashlight, the pair was seen in copulation. The act 
was repeated the following night and on several occasions the male 
was observed to attempt a renewal of such relationship but was re- 
pulsed by the female. Fourteen eggs were deposited July 30. The 
largest measured 56x24 mm.; the smallest 45x24 mm. A well de- 
veloped living embryo was found in one egg August 17, but dfle to 
improper conditions of moisture none of them hatched. Another 
female deposited a set of nine eggs July 11, 1927. These were cared 
for (by Mr, Clanton and all hatched August 22. Two of these are 
O. U. M. 1051 and 1062. 

Newly hatched specimens ha4.a light grayish-tan ground color and 
from 30 to 36 dark brown dorsal spots on the body. A series of 
smaller dark brown lateral spots alternated on each side with the 
dorsal spots. Such specimens were between 300 and 400 mm. in 
length. These may be confused with the yqo^ng of the rat snake, 
Elaphe laeta, but can be di&^ingUished by their spijiller number of 
dorsal spots which are elongated longitudinally. E. laeta has 40 to 
67 dorsal spots, transversely elongated. Several young specimcuiS 
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all less than 400 mm, long were collected 'between May 3 and 13, 1925 
and 1926. These were thought to have been hatched the preceding 
fall. One of these, two days after its capture, regurgitated the par- 
tially digested remains of a small white-footed mouse, Peromyscus sp. 
Many individuals between three and four feet in length still showed 
an easily distinguishable color pattern, and it could be traced in 
several that were considerably larger, especially just after shedding. 

9. Pituophis sayi (Schlegel). Bull Snake. 

This large prairie-frequenting species, common throughout most of 
the state, is one of the few snakes which many farmers are beginning 
to recognize as an ally in the struggle against injurious rodents. 
The potentiality of the bull snake as a rodent destroyer has been 
shown by work done at the Kansas State Agricultural College and 
Experiment Station (Hisaw and Gloyd, 1926). Although captive speci- 
mens fed occasionally upon birds and eggs, a decided preference in 
favor of pocket gophers, rats, mice, rabbits and ground squirrels 
seemed to be indicated. 

Various authors state that individuals of this species attain a length 
of nine feet but it is not likely that any of such size have been found 
since the prairie regions have become more thickly settled. The larg- 
est measured by the writer had a length of 2095 mm. (6 ft. 10 1-2 in.). 

A set of twelve eggs was discovered in the field August 30. They 
were partially imbedded in soft earth under a stone. A large female 
deposited two eggs July 7 bu.t died before the remainder of the set 
were laid. Dissection revealed sixteen additional eggs. Another 
female deposited a set of ten eggs July 11. A third female collected 
June 16 deposited sixteen eggs July 4. They were uniform white in 
color, roughly elliptical in shape, and averaged 52x38 mm. in size. 
The egg having the greatest length measured 57x39 mm.; the short- 
est egg 48x38 mm,; that having the greatest diameter 56x42 mm.; 
that having the least diameter 53x36 mm. It can be seen from this 
that the shape varied considerably; the longest egg not necessarily 
the largest in total mass, and the shortest not necessarily the small- 
est. The tough leathery outer coverings adhered closely to one an- 
other holding the entire mass together with the exception of one egg 
which appeared to have been the last deposited. 

This set of eggs was placed in a box of moist decaying wood and 
kept slightly damp by sprinkling with water every three or four days. 
They increased in size slightly during the next four or five weeks and 
then began to shrink and become discolored. One was opened and 
examined September 13, seventy-one days after the eggs were de- 
posited. It contained a well-developed, living and very active em- 
bryo 384 mm. long. Considerable yolk was yet unabsorbed. On one 
side of the egg membrane where a rot or mou,ld had eaten almost 
through, a gelatinous blister-like growth had formed on the inside, 
reinforcing the weak spot. 

Six young emerged September 18, seventy-six days after the eggs 
were laid. The remaining eggs, with the exception of three m which 
the embryo died, hatched the two succeeding days, September 19 and 
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20. Little gashes, one-half to three-fourths of an inch long, were cut 
in the membranes by the ‘‘egg teeth” of the baby snakes. Each egg 
bore more than one cut. Sometimes the second and third were almost 
parallel to the first and sometimes they extended in several directions. 
Noses and heads protruded from the egg membranes several hours 
before the young snakes completely emerged. When the heads were 
extended even slightly any stimulus heard or felt by the little snakes 
caused them to be retracted. 

Two days after hatching the thirteen young snakes were weighed 
and measured. 

5 males 8 females 13 both sexes 


Average weight 33.41 gm. 31.06 gm. 31.9 gm. 

Average length 424.00 mm. 412.50 mm 416.mm. 


All were very nervous and vicious and would hiss and strike at the 
slightest provocation. At the average age of ten days the skins were 
shed for the first time. One took food first at the age of nine weeks 
when it succeeded in swallowing a very small baby rat. Three others 
took food of a similar nature a few days later. Eleven individuals 
of this brood are represented by O. U. M. numbers 740-760. 

10. Lampropeltis calligaster (Harlan). 

Yellow-bellied King Snake; Blotched King Snake. 

This was the only king snake common in this locality. It was 
found under rocks both in open woods and on exposed hillsides. Some 
were taken in pastures where the short grass offered little cover, 
some in gardens and lawns and others crossing roads between fields. 
Although usually seen during the day, two were captured at night 
when crossing the road in the light from an automobile. 

In about two dozen specimens collected in this vicinity the darker 
coloration predominated. Very dark individuals showing the striped 
effect pointed out by Blanchard (1921, pp. 118-119, fig. 40) were com- 
mon. The belly coloration was usually white with small, indefinitely 
shaped grayish spots. Only a few had the ground color washed with 
a light salmon-orange tiilt, more intense along the midline. 

Laiboratory feeding experiments showed that this king snake is 
somewhat partial to a diet of mice. Both house mice and white-footed 
mice were eaten without hesitation by the majority of captive speci- 
mens. On two occasions English sparrows were eaten, one being 
swallowed tail first. Once a large calligaster made an attempt to 
swallow another of the same species. The smaller snake escaped by 
struggling vigorously although three attempts upon its life were 
made. Young white rats were consistenly refused although on one 
occasion one was seized and killed. Mr. Wesley Clanton in the 
summer of 1927 fed this species on lizards^ Eumeces fasciatus and 
Eumeces obsoletus. No evidence was obtained in confirmation of 
Branson's statement (1904, pp. 396-397) that cold blooded prey, such 
as frogs and fiafh, are eaten. 

The yellow-bellied king snak^ was usually quite gentle and tracta- 
ble in its behavior toward man. It seldom became angry enough to 
use its teeth when being handled. When this occured, however, It 
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seized the hand pr wrist and#chewed vigorously. Its power of con- 
striction was shown quite strikingly when a small specimen less than 
two feet long killed by means of its body coils a large brown rat 
(Rattus norvegicus) which had been placed in the cage to be eaten 
by some larger snakes. 

No eggs of this species were obtained. Four newly hatched young 
(^. U. M. 423-426) which seemed to ibe no more than two or three 
days old, judging from the condition of the egg membranes from 
which they had emerged, were received from a farmer August 21 
witho»ut any data as to where or when they were discovered. Three 
were females and one a male. Their leng^ths in millimeters were as 
follows: 273, 269, 275, and 280, 

11. Lampropeltis getulus holbrooki (Stejneger). 

Speckled King Snake. 

The “salt and pepper snake*', as this king snake is sometimes called, 
was fairly common although less often seen than 'Lampropeltis calli- 
gaster, as it appeared to be more secretive in its habits. It was col- 
lected beneath stones, fallen trees and under piles of decaying bark. 
One large and handsome specimen was dug out of the ground by the 
writer's father while spading in his garden. 

Most speciments were black finely spotted with bright yellow above, 
the size of the spots varying slightly with different individuals. In 
practically all specimens examined groups of yellow spots were ar- 
ranged to form more or less distinct transverse bars at regular in- 
tervals. 

This species showed more aggressiveness in its feeding habits and 
more tendencies toward cannibalism than any other snake studied. 
Those kept alive fed upon mice, dead or alive, English sparrows, 
lizards (Eumeces fasciatnj;3) and other snakes. One, when placed 
temporarily in a cage with other species, promptly seized a Lampro- 
peltis getulus boylii and almost killed it before attention was brought 
to the performance. Another ate a Lampropeltis calligaster nearly 
as large as itself, another killed and swallowed a Lampropeltis tri- 
angulum syspila, and still another fed upon its own species. A speci- 
men directly from the field had eaten five or more bird eggs resem- 
bling those of the bob white. Toward man these snakes seemed very 
friendly. They struggled very little when captured and could be 
handled carelessly witho'^j.t their becoming angry or alarmed. 

A female in the museu,m laboratory deposited ten eggs June 22 
sometime before 1:00 p. m. When first noticed five had become 
white and opaque but the remaining five were still soft and trans- 
lucent. Upon further contact with air they gradually became like 
the others. Their average length was 37 mm. and average diameter 
18 mm. Five soon shriveled and no development could be detected 
when their contents were examined. The embryos of three others 
were dead ten days later. Two weeks after deposition the remain- 
ing two had decreased in length and increased in 'diameter and one 
showed a decided swelling on one side. A slit about 7 mm, long was 
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noticed on one egg August 24. This opening was lengthened the fol- 
lowing day -and two days later a very active liittle snake emerged. 
It caused its tail to vibrate energetically whenever approached. In 
appearance it was unusually ^'plump” because of the large amount 
of un assimilated yolk. Two days after hatching it shed its skin. 
The other egg was cut August 27 and hatched the following day. 
Both individuals were males; lepgths 270 and 202 mm.; the tail 
lengths 38 and 30 mm. 

12. Lampropeltis triangulum syspila (Cope). Red Milk Snake. 

This king snake appeared to be rare in this vicinity. Only si>c 

specimens were secured. All were collected under stones in open 
woods. One was beneath a deeply imbedded sandstone rock, eight 
inches below the surface of the ground. It was extremely nervous 
and vicous, setting its tail in vibration whenever anyone came near 
and often attempted to bite when handled. It fed twice upon lizards. 
Eumeces fasciatus and Leiolopisma laterale, but escaped from the 
building before its scales were recorded. Others in captivity ate liz- 
ards of the species mentioned and one swallowed a small water snake, 
Natrix grahamii. During the summer of 1927 a small specimen of 
Mr. Clanton’s fed several times upon baby mice, small five-lined 
skinks, Eumeces fasciatus, and worm snakes, Carphophis amoena ver- 
mis. Another of Mr. Clanton’s specimens collected May 29 deposited 
six eggs July 3. They averaged 35x10 mm. in size and were not 
hatched. 

13. Natrix grahamii (Baird & Girard). Graham^s Wsater Snake. 

This species occurred about creeks, ponds and sloughs. Its be- 
haviour was gentle and inoffensive, even timid. Captives fed greedily 
upon small fish and frogs. Several were collected at night April 9, 
and on this occasion three were seen tightly rolled up in a bell-like 
mass although it was not determined whether or not they were 
mating. 

14. Natrix rhombifera (Hallowell). Diamond-backed Water Snake. 

Small lakes, marshes and ponds, rather than streams were the habi- 
tats which this large, vicious water snake most often frequ,ented. 
Most individuals struggled fiercely when captured and were always 
ready to use their long teeth if given a chance. After being near 
people in the museum for a few days they submitted to being hand- 
led carefully although they permitted no liberties. They fed vora- 
ciously upon fish, frogs and frog tadpoles, but always refused warm- 
blooded animals. Dead fishes and frogs were eaten with no hesita- 
tion, If only one frog were available the snake which seized it first 
would often be set upon by all the others, in the cage and a general 
melee would follow. After the frog was swallowed each snake would 
move rapidly about the cage searching in every corner, all of them 
<iuivering with excitement. 

Ld)te in the afternoon of May 6 three or four medium-sized N. rhom- 
bifera, two of which when captured proved to be males, were seen in 
close contact with a much larger individual which was doubtless a 
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female. Since they were encountered suddenly there was no time 
for the observer to conceal himself and the snakes quickly took 
alarm. The female escaped. It is probable that the males were at- 
tempting to copulate with the female. Mr. Clanton saw a pair in 
coitu May 15. 

A gravid female which died from injuries received when captured 
was brought to the museum July 29. Dissection showed the presence 
of twenty-five eggs, most of which contained living embryos. Eleven 
were in the left oviduct and fourteen in the right. Another female 
(O. U. M. 1023) collected July 13, 1927, and kept by Mr. Clanton, 
gave birth to 34 young Nvoember 8. Fifteen of these are O. U. M. 
numbers 1024 to 1039. 

Chin shield tubercles, which are considered a secondary sexual char- 
acteristic, were present on all males examined except O. U. M. 440. 

15. Natrix sipedon sipedon (Liiin.). Common Water Snake. 

No other water snake was as abundant in the Franklin County 
region as this species. It occurred commonly about creeks, rivers 
and small ponds and was less often seen in marshes or swampy 
places. Its demeanor was less agressive than that of the diamond- 
backed water snake although in captivity many of its habits were 
similar. It fed upon fishes, frogs and tadpoles and was as greedy 
as N. rhombifera in regard to appetite. It also refused to be inter- 
ested in warm-blooded animals as food. 

This species was seen mating May 15 and a large female dissected 
August 25 contained thirty-six young which probably would have 
been born within a few days siince practically all of the yolk in each 
egg was absorbed. Of this number 19 were in the left oviduct and 
17 in the right. 

16. Natrix sipedon tranSversa (Hallow ell). Blotched Water Snake. 

This form was less common than the proceeding and its habitats 

were somewhat different. While occasionally taken in the streams 
it was in most cases found in marsh and swamp land and on several 
occasions individuals were discovered in upland habitats. One was 
sunning itself on a pile of brush in a woodlot several hundred yards 
from water. In captivity its food habits were similar to those of 
Natrix sipedon sipedon, 

17. Storeria dekayi (Holbrook). DeKay’s Snake. 

Specimens of this small inconspicuous reptile were taken among 
leaves, under stones, and in decaying logs in open woods. Two were 
found in the near proximity of water. Rarely were individuals seen 
crawling in the open. Those kept alive fed regujarly on earthworms 
and slugs but did not eat small insects, ant larvae and spiders. Some- 
times the little snakes would not eat unless an end of an earthworm 
was placed between their jaws with a pair of forceps. Once sorted 
the worm was eagerly swallowed, some of the smaller specimens 
eating worms closely approaching their own lengths. 
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18. Storeria occipito-maculata (Storer). Red-bellied Snake. 

Both color phases of this interesting' little sniake were found in 
Franklin /County. The majority of the specimens secured were dark 
bluish slate or blackish plumbeous above with two dark dorsal lines. 
Each dark line was made more prominent by the presence of la row 
of fine, closely placed white spots along the side nearest the mid- 
line. Another row of similar white spots was laterally placed be- 
tween the first and second scale rows. About one-third of the total 
number of specimens taken were of a cinnamon-brown color above 
with the longitudinal striping very indistinct. The scutellation was 
similar in all cases and the undersides were uniformly red. Occipi- 
tal spots were present in lall, but less dintinct in the brown indi- 
viduals. 

This species was most common in the sandstone woods of the south- 
western part of the county and was found under rotten logs, among 
leaves and under boards. Two of the brown phase were basking in 
the sun on the smooth brown clay of a dry stream bed. A bluish gray 
specimen was captured while crossing an open space on a large bed 
of Poly trichum and Usnea. 

In the laboratory few of these snakes were persuaded to feed. Some 
occasionally ate earthworms. 

A gravid female collected May 1 died July 24. It contained seven 
embryos, three in the left oviduct nearest the cloaca and fou.r in the 
right oviduct anterior to these. 

19. Virginia valeriae elegans (Kennicott). Ground Snake. 

Only two specimens of this species were taken. Both of these were 
collected May 9, 1926, in the heavily timbered sandstone woods near 
the village of Homewood. They were secured by raking through 
thick piles of dead leaves. They lived for several weeks in the la- 
boratory and each fed upon earthworms. In both specimens the fol- 
lowing scale data is the same: scale rows 17, supralabials 6, infra- 
labials 6, oculars 0-2, temporals 1-2. O. U. M. 465, male, has 123 
ventrals, 43 aaudals, total length 231, tail length 48. The color was 
uniform light brown above and lighter below. No dorsal spots were pre- 
sent. O. U. M. 466, female, has 132 ventrals, 34 caudals, total length 
224, tail length 33. In color it was like number 465 except that it 
had four longitudinal series of small dark spots, one series at each 
side of the midline and the others lower down at about the fourth 
row of scales. 

The taking of these two individuals extends the known range of 
this species some distance to the northwest of the localities from 
Which specimens were examined by Blanchard in his recent revision 
of this genus (1923). 

2(K Tropidoelanion lineatum (Hallowell). Line Snake. 

More of these little snakes were taken in the fall than in the spring. 
One was fou^d in the blue grass of the college campus, another was 
taken while grossing a sidewalk, and others were conceialed beneath 
stones, boardib and debris. One was discovered in a crevice of a 
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wooden post about ten inches below the surface of the ^ound Feb- 
ruary 25. 

Very little was learned about the habits of this shy and g^entle 
species. Those studied alive ate earthworms, some taking them ea- 
gerly and often. A newly born dead Tropidoclonion was found in 
one of the boxes July 25, 1926. It was the aborted offspring of a 
female (O. U. M. 467) collected November 5, 1925. It measured 82 
mm. in length and its tail length was 11 mm. This seems to indicate 
that mating in this species sometimes occurs in the fall as no males 
occupied the same box after the month in which this specimen was 
collected. 

21. Thamnophis sauritus proximus (Say). Western Ribbon Snake. 

In early spring the ribbon snake was common about ponds and 

marshes although not as abundant as Thamnophis sirtalis parietalis. 
About a dozen were collected at night April 9 in a marshy pond a 
few hundred yards from the Marais des Cygnes River. They were 
resting on the tops of bushes and weeds just above the surface 
of the water and feeding upon the small frogs (Pseudacris triseriata 
and Hyla versicolor) which were to be found everywhere in the pond. 
When approached with the acetylene headlight they made no effort 
to escape but submitted to being picked up gently and placed in the 
collecting bags. In the laboratory they seemed always huiigry and 
ate small fish, frogs and tadpoles. 

A gravid female (0. U. M. 474) was collected July 23 under a 
stone in open pasture land among sparse growths of sumac, coral- 
berry and mullen. Four days later eight young were born. They 
averaged 238 mm. in length, the largest measuring 248 and the 
smallest 227 mm. 

22. Thamnophis radix radix (Baird & Girard). Plains Garter Snake. 

This species wtas common in town about dooryards, gardens and 

parks, as well as in the country where it was taken in woods and pas- 
tures, under stones on wooded hillsides, and in almost every habitat 
suitable for snakes. The food eaten by captive specimens was simi- 
lar to that of the ribbon snake although many individuals were some- 
what more timid about taking fish or frogs from the forceps or one's 
fingers. 

Only one gravid female was kept until her young were born. This 
specimen was collected June 2. Thirteen young were born August 6; 
two were dead when discovered and one of these was still coiled within 
the foetal membranes. At the age of six days the remaining eleven 
averaged 187 mm. in length, 

23. Thamnophis sirtalis parietalis (Say). Red-barred Garter Snake. 

In habitat preference this form appeared to be similar to the plains 

garter snake, Thamnophis radix radix, although it was seen more 
often in the lowlands. On several occasions it was taken near ponds 
and small streams. One was collected at night while swimming 
across an open space between the sedges in a small marsh. 
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Captives of the red-harred garter snake did not feed as readily las 
other species. Some took frogs, small fish and tadpoles but others 
showed no disposition to eat. 

A female collected July 22 gave birth to fourteen young August 8, 
Of these the last two or three to be born appeared between 8:00 and 
9:00 a, m. Four were dead when discovered. The ten which lived 
at the age of five days averaged 193 mm. in length, extremes in size 
being 185 and 203 mm. 

24. Agkistrodon mokasen (Beauvois). Copperhead. 

Copperheads were found on rocky hillsides in several localities in 

Franklin County but by far the most abundantly in the wooded hills 
on Middle Creek near Gould’s Ford, seven miles southeast of Ottawa. 
Here the rocky bluffs were u^isuited for pasture and little frequented 
by human beings. Deep crevices furnished ideal hibernating quar- 
ters and the ledges made suitable places for baSking in the sun. In 
early spring when snakes were just coming out of hibernation, a 
search beneath the loose slabs of rock along these ledges was always 
fruitful. Twenty-eight copperheads were collected in this area the 
afternoon of April 30, 1926, in a little more than three hours time. 
Gravid females were secured during the latter part of August in 1925, 
1926 and 1927. 

A form of the white-footed mousse, <Peromyscus sp., was found here 
in some numbers and is thought to form a considerable item in the 
food of these snakes. One accidentally killed in the field had eaten 
several soft bodied Cicadas which had just transformed from the 
nymph stage. Captive copperheads ate small white rats, white mice, 
house mice, small brown rats, white-footed mice and English spar- 
rows. None showed the slightest interest in fish or frogs. 

Twenty-seven Franklin County specimens of the copperhead are 
preserved in the O. U. M. collection. In addition to those listed in 
the table of scale data, O. U. M. numbers for this species are 48-50, 
518, 519, 521-523, 525-529, 531-534, 1014, 1015. 

25. Sistrurus catenatus catenatus (Rafinesque). 

Massa&i^uga; Pigmy Rattlesnake. 

Three specimens of this small rattlesnake were secured. A small 
idividual believed to be a young of the year was found in a potato 
field September 11, 1925. It escaped from the laboratory before it 
was measured. The other two were taken in a meadow May 30 and 
June 9, 1926, respectively. In each case attention was attracted to 
the snake by the barking of a small dog. Both of these snakes fed 
on house mice and white-footed mice and one ate a very small cotton- 
tail rabbit. Another specimen in the 0. U, Museum collection (No. 
75) was taken in 1888. 

25. Crotalus horridus (LiimO* Timber Rattlesnake; Bandied Rattle- 
snake. 

The timber rattlesnake was almost abundant in the Gould’s Ford 
region mentioned in the account of the copperhead. These two spe- 
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cies were very intimately associated. On several occasions they were 
found together under the same protecting rocks. One flat stone 
three feet in diameter sheltered three rattlesnakes, four copperheads, 
and two blue racers. At the same time the twenty-eight copper- 
heads were collected, April 30, 1926, twenty-three rattlesnakes were 
secured. In April and May, 1925, five specimens were taken in this 
locality; in 1926, thirty-two; in 1927, six; and April 23, 1928, the 
writer visited the place again and secured eight. Eight were taken 
in October, 1926, and three in the same month of 1927. 

No one place formed the ‘‘den” of these snakes. They were scat- 
tered along two wooded hillsides, each with a southern exposure, al- 
though ;a few were encountered on the north sides of these same hills. 
They became scarce each year after the middle of May when they 
moved out into the fields and lowlands. Local residents reported 
killing several in fields and along hedge rows during the summer 
months. Toward the last of September and up to the middle of 
October they were found in the rocks again. 

This rattlesnake was extremely gentle in captivity and even in the 
field its mild demeanor was noticeable. The writer stepped directly 
over the largest specimen taken in this region while it was coiled on 
a sunny spot in a path to the top of the bluff. It made neither 
sound nor movement and was not discovered until a few moments 
later. When captured it struggled fiercely. In the museum some 
individuals fed more regularly and eagerly than others. White rats, 
white mice, house mice, white-footed mice, baby cottontail rabbits 
and English sparrows were eaten. 

Franklin County specimens in the O. U. M. collection not listed in 
scale data table are numbers 71, 72, 551, 552, 556, 558-561. 


TURTLES 

Because of the lack of proper facilities no special effort was made 
to collect turtles. Neither were detailed life history studies at- 
tempted. 

1. Chelydra serpentima (Linn.). Snapping Turtle. 

In ponds, creeks and marshes and in the Marais des Cygnes River 
the snapping trj^tle was collected on several occasions. An eight- 
inch specimen was found partially covered with mud in the bottom 
of a small pasture creek February 17. Small individuals were brought 
to the museum on numerous dates throughout the spring and sum- 
mer. They fed on crayfish and scrap meat. 

A medkpn-sized female began laying eggs July 22 and deposited 
fifteen between that date and August 3. The following table shows 
the relation between the number of eggs and the days when they 
were laid. 
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Date 
July 22 
26 
26 

27 

28 

29 

30 

31 

August 3 


number of eggs laid 
1 
1 
1 
1 
2 
4 
1 
3 
1 


Number of days 12 Total eggs 16 

The eggs ^vere not quite spherioal. They averaged 28.1x28.4 mm. 
in diameter. Only two hatched. The young turtles, with a dull yel- 
low bulb of yolk still outside the body and attaohed to the middle of 
the posterior half of the plastron, emerged October 7. O. U. M. 92, 
97-99, 116-117. 

2. Terrapene ornata (Agassiz). Western Box Turtle. 

Aside from numerous individuals seen along the highways this 
species occurred in considerable abundance in pastures, meadows and 
open woods. Several were found in burrows in the ground, some 
under stones and one beneath a rotten log. 

A captive pair was observed mating May 11 and another May 12. 
In an inclosure in which between two and three dozen box turtles 
were kept, four eggs were discovered July 30. They had been 
crushed by the movements of the crowded animals. All females 
were removed and kept separate for a few weeks. Only one pro- 
duced eggs, perhaps the same one which laid the original four. The 
first egg definitely known to be from this female was deposited 
August 2. Another was laid August 3 and a third the following day. 
They were elongate-elliptical in shape with much thinner shells than 
those of Chelydra serpentina. Their measurements follow: 36x24 
mm., 37x22 mm., 36x23 mm. O. U. M. 104-107, 756, 1048, 1049. 

3. Oraptemys geographica (Le Sueur). Map Turtle. 

Dr. W. B. Wilson collected a large individual of this species at 
Half -circle Lake between Ottawa and Pomona March 11, 1926. A 
smaller specimen was taken by the writer in the Marais des Cygnes 
River near Ottawa September 21, 1926. These specimens were iden- 
tified by Dr. Frank N. Blanchard. O. U. M. 76, 873. 

4. Chrysemys margj(iiata bellii (Gi^ay), BelTs Turtle. 

BelPs turtle was the most common water turtle of the region. It 
was collected or seen in marshy ponds, creeks and rivers on numer- 
ou£i occasions* Some that were kept in a tank in the museum fed 
on crayfish and small pieces of meat. O. U. M. 80, 84, 86, 91, 108-110. 
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5. Pseudemys elegfins (Wied). Red-eared Turtle; ' Cumberland 

Terrapin. 

Two specimens of this form were taken by Mr. Clanton. They 
were secured in a small branch of Middle Creek in the southeastern 
part of the county June 13, 1926, and May 14, 1927, respectively. O. 
U. M. 113, 1047. 

6. Amyda spinifera (Le Sueur). Spiny Soft-shellcid Turtle. 

While it was reported that soft-shelled turtles occur frequently in 

the streams of this region only one came to the notice of the writer 
while at Ottawa University. This specimen was taken in the same 
locality as the Pseudemys elegans above mentioned, June 13, 1926. 
It was kept alive for several weeks and fed often on crayfish and 
scraps of meat. Two other representatives of this species collected 
several years previou.sly are in the O. U. M. collection. O. U. M. 
81, 82, 114. 
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Explanation of Tables 

In the following tables the number of longitudinal scale rows of 
each specimen is taken in three places; a short distance posterior to 
the head, near the middle of the body, and just anterior to the anal 
region; e. g., 21-19-17. The total number of ventrals (gastrosteges), 
caudals (urosteges), and labials is given in each case. The number 
of preoculars is followed by a number of postoculars; e. g. 1-2. 
Temporals of the first and secnd (or third) rows are indicated by 
two (or three) numbers; e. g., 1-3 (or 2-3-4). Whenever two figures 
are given for labials, or two series of figures for oculars or tempor- 
als, the first refers to the left side of the head. A single number, or 
series, indicates that both sides are the same. Whenever the figures 
for certain characters are the same in each specimen in the series, 
they are given in condensed form immediately following the table for 
each species. All meausurements are given in millimeters. A plus 
sign after the number of caudals or measurements of length indicates 
that a part of the tail has been lost. 
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TABLES or SCALE DATA OK SNAKES 


PArphophlf aaotaa T»mia Keanicott). 




O.U.M. 


Vent- 

Caud- 

Supra- 

Ocul- 

Temp- 

Total 

No. 

Date 

Sex rals 

ols 

labials 

are 

orals 

length Tail 




3-^ 

761f 

142+ 


4*4 

667 

132 

-11 

4-4 

667 

140 


Scale rows 25-19; infralabials 10* 

^ In this species pre- and postoculars are not differentiated; a senes of 
small scales encircle the eye boneath the supraocular. 


• LiopeXtls Yemalls (Rarlan). (See discussion of this epeclee in text.) 



6. Opheodrys aesxivus (Linn.). 


b.r.K. 

No. 

Date 

Sex 

Vcnt- 

rclc 

Caud- 
al c 

Ini rp- 
labiple 

Ocul- 
ars ^ 

Total 

length 

Tail 

11 

Aug. 9, *21 

(f 

160 

lll^ 

e 

1-2 

733t 

25 

0 <5 

Sept. 13, *25 

9 

155 


7 

1-2 

zeii- 

110^ 

... 

Apr. 26, *26 

d* 

158 

125 

8 

1-2 

450 

168 

... 

Oct. 30, *26 

9 

ICO 

121 

6-7 

1-2 

229 

80 

0 70 , 

Apr. 27, *27 

$ 

157 

115 

8 

1-2 

556 

193 

G 71 

Apr. 26, *27 

d* 

159 

121 

ei7 

1-2 

537 

196 

G 72 

Apr, 26, *27 

(f 

156 

119 

8 

2-2 

564 

205 

1 Scale rows 17-15 

ouprelebials 7, temporals 1 

-2. 




6« Coluber const riotor flayiventrie (Say). 
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o.u.v 

No. 

Date 

Sex 

Scale 

rowe 

Vent- 

ralB 

Caud- 

als 

Inf ra- 
laLinls 

Temp- 

orals 

Total 

length 

Tail 

0 9 

Sept. 16, ‘25 


25-27-19 

223 

62 

11 

1-3-3. 

975 

145 

— 

Apr. 10, *27 


25-27-19 

212 

27+ 

12 


11154 

954 

— 

June 22, *27 


25-27-19 

215 

504 

12 


9754 

424 


Aug. 30,'?7 

6 

26-27-19 

215 

67 

11 

m 

745 

125 

— 

Apr. 10 ,'*27 

s 

26-27-19 

212 

70 

12-13 

2-2-4 

1200 

210 

1045 

May a, *27 

(f 

27-27-20 

211 

274 

12-11 

1 1 

.or. 

11304 

904 

1046 

July 23, *27 


26-27-19 

215 

504 

12-13 

{2->V 

10204 

132-4 

1053 

Oct. 8, *27 

$ 

25-27-20 

219 

63 

11 


328 

52 


Supralebiale d 

: ocui 

are 1-2. 









406 

Aug. 22, *25 

cT 25-27-19 

235 

90 

8 

12 

3-3-5 

1588 

263 

407 

Apr.l7,*26 

6 29-28-20 

229 

714 

8 

12 


13954 

2354 

408 

Apr.l7,*26 

tf 25-29-19 

224 

65 

9-8 

13 


1095 

181 

410 

Nov, 12, *£6 0 

^ 29-27-19 

230 

78 

8 

13 


1370 

222 

411 

Nov.12,'26 * 

<f 28-27-19 

234 

83 

8 

13 

2-2-4 

1509 

265 

412 

Nov. 12, *26 9 

29-27-19 

231 

74 

8 

13-12 

{!*» 

1380 

230 

413 

Nov.12,'26 

cf 25-25-19 

225 

79 

n ® 

13-12 


1538 

275 

414 

Nov. 12, *26 5 

28-27-19 

229 

72 

8 

11-12 

{ 2 - 2 - 4 } 

1380 

204 

415 

Nov«l2,*26 Q 

28-27-19 

230 

72 

6-9 

13 

irreg. 

1300 

203 

1051 

Aug. 22, *27 p 

27-27-19 

237 

82 

8 

12-11 

2-2-4 

283 

48 

1052 

Aug, 22, *27 

^ 26-27-21 

228 

79 

8 

12 

/2-4-51 

12-4-4? 

366 

62 


Ooulare 1-2* 


9. Pltuophie aavi (Schlegel). 


O.li.M 

NC. 

# 

Date 

Scale 
Sex rowa 

Vent- 

ralo 

Gaud- 

ale 

Supra- 
labial ■ 

iDfra- 

labiale 

Total 

Oculars length Tall 

420 

Apr. 29, *26 

27-32-22 

225 

50+ 

9 

15 

1-4 

16624 

1744 

1010 

Sept.12,'27 

28-31-24 

231 

59 

9 

12 

2-3; 2-4 

1148 

140 

1011 

Aug. 15, *27 

P 31-33-24 

236 

57 

9 

13 

2-4; 2-3 

1560 

195 


May 3, *27 

^ 31-35-25 

228 

57 

9 

12 

2-4 

2095 

242 

0162 

May 9, *27 

d* 30-31-23 

220 

55 

9 

12 

2-3; 2-4 

1440 

IBO 

Q163 

July ,*27 

d* 29-32-24 

223 

58 ^ 

8 

12 

1-3 

1550 

190 

1 Tempo rale very irregular. | 


10« Laapropeltie calliRaytar (Harlan)# 
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11* taaipropeltlg Ketvilue holbroojci (St4»Jneger}« 


o.v.w* 

Md. 

Date 

Sex 

Scale Vent- 
rows rale 

Caud- 

als 

Inf m- 
labials 

Ocul- 

ars 

Temp- 

orals 

Total 

length 

Toll 

45 

Hay 14, 

•22 

(T 

21-21-19 

212 

49 

9 

1-2 

2-3-4 

297 

39 

46 

Isay 

•25 

9 

21-21-19 

208 ' 

42 

9-10 

1-2 

f2-3-3j 

887 

92 

430 

Aug. 26, 

•26 

<f 

21-21-19 

209 

47 

9 

1-2 

2-3-4 

216 

29 

431 

Aug. 26, 

•26 


20-21-19 

208 

47 

9 

1-1 

2-3 

2I>4 

34 

432 

Sept. 

•26 

€ 

21-21-10 

217 

474 

10 

1-2 

2-3-4 

10704 

1354 

433 

Oct. 1; 

,•26 


21-21-19 

212 

47 

9 

1-2 

2-3-4 

1120 

128 


Supralabials 

7. 










12* Lampropeltla trlangulum eyspll, (Cope]|. 


O.U.l 

1. 



Vent- 

Gaud- 

S’ pra- 

Infra- 

Temp- 

Total 


Mo. 

Date 

Sex 

Scale rows 

rals 

als 

■ xhicle 

labials 

orals 

length 

Tail 

G 17 

Uay 14, 

, *22 


T-21-19-17 

203 

47 

7 

9-8 

2-3-4 

673 

88 

— 

Hay 3, 

1*27 


19-21-19-17 

204 

49 

7 

9 


258 

39 

964 

llay 12, 

,*27 

d 

?- t-19-17 

201 

46 

6-7 

9 

U-fc- JJ 

2-3-4 

705 

98 

- — « 

May 29, 

/27 

$ 

21-21-19-19 

207 

43 

7 

9 

1-2-3 

604 

75 

1054 

June 

•28 

9 

21-21-19-17 

204 

42 

7 

9 

2-3-4 

695 

75 


Oculars 

1-2. 











13. Natrlx prahamil (Baird & Girard). 


“fi.lf.l 

• 



Scale 

Vent- 

Gaud- 

Infra- 

Ocul- 

Temp- 

Total 


NO. 

Date 

Sex 

rows 

rals 

ale 

labials 

are 

orals 

Isngth 

Tail 

12 

May 14, *22 

9 


19-17 

-65 

57 

10 

2-2 

1-2-2 

513 

89 

G 7 

Oct. 30, '24 


<f 

19-17 

175 

67 

9 

2-2 

1-2 

237 

48 

G 8 

Nov. 26, *24 



19-17 

173 

65 

10 

2-2 

1-2-2 

525 

103 

435 

May 14, '26 

9 


19-17 

165 

5^ 

10-11 

2-3 

2-2 

1-2-31 

,1-2-21 

231 

44 


May 14, ’26 

9 


21-19-17 

162 

57 

10 

2-2 


789 

125 

— 

May 14, ’26 


(? 19-19-17 

173 

63 

10-9 

2-2 


675 

U8 

919 

Apr. 9, ’27 


d* 20-19-17 

172 

67 

9 

2-2 

1-2-3 

530 

100 

920 

Apr. 9, ’27 

9 


21-19-17 

155 

54 

8-9 

2-2 

(l-2-l 

635 

108 


Supralabials 

17 










14. 

Matrix rhonbifera 

(Hallowoll). 







"'oro'.if. 



Scale 

Vont- 

Caud- 

Inf ra- 

Ocul- 

Temp- 

Total 

I 

Mo. 

Date 

Sex 

rows 

rals 

alo 

Frmm 


. ..grala. 




“•Tpr: ^ 

$ 


2*1-23-21 

142 

59 

11 

2-3, 1-3 

1-2-3 

iiio 

232 

437 

May 16, *26 


<? 

25-25-21 

140 

71 

11 

1-3 

1-2-2 

835 

216 

438 

May 29, *26 

9 


26-26-21 

139 

60 

11 

1-3 

1-3 

1052 

225 

439 

May 29, *26 

9 


27-27-21 

138 

504 

10 

1-3 

1-2-1 

7854 

1454 

440 

May 2®, *26 


<S 

25-23-20 

141 

69 

11 

1-3 

1-2-1 

673 

164 


Supralabiale 8. 


15. Matrix sipadon eipadon CLlnn.) 


O.V.M. 

No. 

Date 

Sex 

Scale 

rows 

Vent- 

iaIs 

Caud- 

els 

Oculars 

Temporals 

Total 

length 

Tall 

170 

May 14, *26 


22-23-17 

139 

74 

1-2 

1-3 

403 

102 

446 

Mny 14, *26 

9 

23-23-18 

147 

58 

1-3; 2-3 

1-3 

792 

162 

447 

May 22, *26 

9 ^ 

23-25-10 

137 

67 

1-2 

1-3 

796 

165 

448 

Aug.17,’26 

(f 

23-23-19 

1’8 

76 

l-2;l-3 

1-3 

423 

110 

449 

May 22, *26 

9 ^ 

24-23-19 

141 

65 

1-3 

1-3 

228 

53 

450 

May 22, *26 


22-23-17 

142 

76 

2-3 

1-2-4 

257 

68 

451 

May 22, *26 

d» 

22-23-17 

141 

78 

1-3 

1-2-4 

295 

78 

452 

May 22, *26 

9 

23-23-19 

142 

65 

1-2 

1-3 

245 

58 


Supralabiele 8, Infralablrle 10 in all except No* 449t 
No. 449, irupralabiale 9; infralabiaJls 12-11. 
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16. Matrix lioadon (RallmlX) • 



"0.041 
! Vo. 

Date 


Sex 

Scale 

rows 

Vent- 

rals 

Caud- 

Ue 

Infra- 

labials 

Ocul- 

ars 

Teap- 

orale 

Total 

length 

Tall ’ 

h— — — 
453 

Oct. 3» 

•25 


S 

23-22-17 

151 

76 

10 

1-3 

1-3 

769 

185 

454 

Apr.20» 

•26 

% 


23-25-19 

153 

64^ 

10-11 

1-2; 1- 


13354 

2504 

455 

Hay e. 

•26 

9 


23-22-18 

149 

70. 

10 

1-3 

{ills] 

1048 

233 

454 

)iay 13, 

•26 



23-23-18 

147 

83 

^10 

1-3 

1-3-4 

804 

200 

457 

May 12, 

•26 


6 

23-23-17 

150 

80 

10-9 

1-3 

/I- 2-5) 
11-2-3] 

724 

180 

456 

May 17, 

•26 

± 


23-23-19 

151 

304 

10 

1-3 

1-2.1-3 

8654 

1204 


Supr&labiala 6. 


IT# Storarla dekavi (Holbrook). 




Vent- Gaud* Supra- 


Tomp- Total 


0 5 

Nov. 4, 

•22 

ia. 

122 

56 

6-7 

459 

Oot. 

•25 

9 ^ 

129 

45 

6 

460 

Apr.lS, 

•26 


122 

66 

7 

461 

Apr. 29. 

•26 


129 

53 

6 

924 

Apr. 27, 

•27 

a 

127 

57 

7 


ala labiala labials Ooularo orals length Tall 


Scale rows 17. 


18. Storerla occipito«maculata (Stopar). 




O.U.M 

No. 

Date 


Sex 

Vent rale 

Caudal e 

Ooul 

9 

May 3. 

•25 

9 

125 

45 

2- 

10 

May 3, 

•25 

9 

126 

47 

2- 

462 

May 9. 

•26 

9 

123 

84 

2- 

463 

May 9, 

26 

8 

131 

48 

2- 

464 

May 16, 

•26 


121 

55 

2-; 

— 

May 23, 

•26 

a* , 

120 

51 

2-1 

1 Scale rows 

15; 

supralabieds 6; 

inf ralabial s 

7, 1 



234 

48 

215 

46 

2 1874 

94 

2 238 

51 

262 

69 

2 221 ' 

55 ' 



19. Virginia ▼alerlae elef^ana (Kennloott). (See .discussion of this species In text.) 

20. Tropidoclonion llneatua (Hallowell). 


O.U.M. 

Vo. 

Date 


Sex 

Scale 

rows Ventrals 

Caudal 8 

Supra- 

labials 

Temporals 

Total 

length 

Tail 

1 

reb. 2, 

*25 

<r 

17-19-15 

151 

39 

6 

2-3 

268 

41 

27 

0et.21, 

•25 

9 

17-19-17 

141 

33 

6 

1-3-3 

327 

41 

467 

Mot. 5, 

•25 

9 

17-19-17 

141 

3? 

5 

2-2, 1-3 

358 

42 

468 

Mov.ll, 

•25 

IB. 

17-19-17 

141 

35 

5-6 

2-2-3 

147 

20 

469 

Oot. 27, 

•26 

<? 

17-17-15 

140 

43 

5-6 

1-3 

150 

26 

470 

Nov. 7, 

•26 


17-17-15 

137 

41 

6 

2-2-3 

147 

25 

471 

Mot.15, 

•26 

<r 

17-17-15 

143 

38 

6 

1-2-2 

152 

23 


Infralabials 

6; oculare 1-2. 









sauritus proxlsaie (Say). 


^.U.M. 

No. 


Date 

Vent- 
Sex rale 

Caudals 

Supra- 

labials 

Infra- 

labials 

Temporals 

Total 

length 

Tail 

472 

Apr. 

18, *26 


d* 169 

504 

9-8 

10 

1-3 

5044 

954 

473 

May 

22, *26 , 

9 

169 

94 

8 

10-9 

1-2-3 

383 

106 

474 

iuXy 23, *26 

9 

169 

95 

8 

10 

1-2-2 

602 

167 

475 

July 

•26 

9 

166 

86 

8 

10 

1-2-3 

545 

150 

485 

June 

6, *26 

9 

164 

96 

6 

10 

1-2-2 

1-2-3 

654’ 

176 

914 

Apr. 

9, *27 

9 

165 

97 

6 

10 

1-2-2 

722 

202 

915 

Apr. 

9, *27 

9 

169 

254 

8 

10 

1-2-3 

670t> 

684 

916 

Apr; 

9, *27 


d* 156 

364 

8 

10 

1-2-3 

5054 

724 

917 

Apr. 

9»*27 

9 

160 

94 

8 

10 

1-2-2 

745 

206 


Soalf 

1 

1 

oeulare 1 

-3. 
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*22. radix radix (Baird & Girard). 


O.U.M, 

No. Data 

Sex 

Scale rovs 

Vent- 
ral s 

Caud- 

ale 

Supra- 

laMals 

Inf ra- 
labials 

Total 

length 

Tall 

4d6 

Uay 4, *26 

9 

19-21-19-17 

154 

57 

8 

10 

488 

97 

487 

Hay 13, *26 

9 

19-21-19-17 

149 

69 

7-8 

9 

658 

144 

491 

Hoy. 26, *26 

9 . 

21-19-17 

152 

74 

8-7 

9 

317 

78 

912 

Apr. 19, *27 


19-21-19-17 

161 

78 

8-6 

10-9 

552 

128 

1013 

May 23, *27 

9 „ 

19-21-19-17 

150 

71 

7 

10-9 

474 

114 

G646 

May 21, *28 


19-19-19-17 

154 

66 

7 

10 

545 

125 

0647 

May 21, *28 

9 

21-19-17 

154 

67 4, 

8-7 

10 

545 

103 

0648 

June 4, *28 

9 

19-21-19-17 

150 

28* 

7 

10 

630+ 

754 

1 Oculars 1-3, tomporals 1-2-3. | 


Jiophia sirtfdis parlatalie (Say). 


O.U.M 

No. 

Date 


Scale 

Sex rows 

Vent rale 

Caudal e 

Temporals 

Total 

length 

Tail 

30 

June 30 , ' 21 



154 

74 

1-2-3 


459 

114 

— 

Oct. 29, *24 


<S 19-17 

157 

79 ' 

1-2 


523 

138 

497 

Aug. 14, *26 


9 21-19- 

17 

153 

81 

fl-3-3 

U-2-3 


613 

164 

498 

Aug. 13, *26 


9 21-19- 

17 

152 

75 

1-2-3 


695 

168 

499 

Aug. 21, *26 


<r 21-19- 

17 

153 

374 

1-2-3 


427+ 

644 

918 

Apr. 9, *27 


19- 

17 

lb3 

89 

1-2,1- 

3 

560 

148 


Supralabials 

, 

inf ralabials 

10; oculars 

1-3. 





24, 

tgklstrodoD tnokasen Beauvols. 








U.U.M 



Scale 

Vent- 

Gaud- 

Supra- 

Infra- 

Ocui- 

Total 


No. 

Date 

Sex rows 

rale 

ale 

labial 

a labials 

are 

length 

Tail 

513 

Aug. 22, *25 

$ 

23-21 

149 

32-11 

** 8 

10 

2-4 

570 

73 

514 

Aug. 22, *25 


23-19 

149 

33-13 

8 

10 

2-4 

620 

78 

515 

May 7, *26 


d* 24-23-20 

145 

32-14 

7 

10 

2-4 

628 

97 

516 

May 7, *26 


d* 24-23-19 

146 

34-15 

7-6 

9 

2-4 

603 

87 

517 

May 7, *26 

$ 

25-24-20 

142 

31-13 

o 

n -10 

2-5 

469 

65 

520 

Apr. 30, *26 


<? 24-23-19 

143 

26-20 

8 

10-9 

2-5 

447 

62 

524 

Apr,3C,’26 


<f 25-23-19 

146 

27-18 

8 

10 

2-4 

492 

76 

530 

Apr. 30, *26 


(f 27-23-20 

148 

24-23 

8 

10 

2-4 

662 

95 

1014 

Juno 3, *27 

9 

28-23-19 

150 

24-19 

8 

9 

2-4 

393 

52 

1015 

June 3, *27 


d* 26-23-21 

147 

30-16 

8 

9-10 

2-3 

728 

97 


■’* In this aptciee the caudals toward the 

tip of 

the tail 

are divided. 


25. Sistrurus catenatus catenatus (Rafinesaue) 

• 





o.u.v 



Scale 



Supra- Infra- 

Total 


iQ . 

Dote 

Sex rov/s 

Ventrols Caudals labials labials 

length 

Tail 

75 

1888 


<r 30-27-20 

153 

26 

12 

13 

580 

52 

537 

May 30, *26 


25-27-20 

145 

29 

11 

14 

656 

77 

538 

June 9 , * 26 


o' 24-23-18 

145 

33 

12 

13 

713 

87 


Oculars* 2-4, 


26* Crotalus horrldua (Linn, 










Continued Archaeological Studies in the Navajo Country, 

Arizona* 

ALBERT B REAGAN, PH D 


*The reports now published are “Archaeological Notes on Pine River Valle^, 
Colorado, and the Kayenta-Tuba Region, Ar zona “ Trans Kan Acad Sci., Vol. 30, 
pages 244-331, 1922, and ‘‘Archaeology of the Tuba-Kaycnta Region.” ibid, pages 

394 - 41 / 

The present paper includes tbs following six papers (reports) which have been 
cut down to the single article with the above t tie “Notes on the Navajo Country, 
Arizona (1923),” “Notes on the Navajo Country, Ar zona, (a continuation of 
the 1919, 1921 and 1922 reports), (1924);” “Archaeology of the Cornfields District, 
Arizona (1925),” Archaeology of the Cornfields-Hopi Volcanic Buttes’ Feld. 
(1926);” “Notes on the Cornfields Region, Arizona, (a continuation of the iqzs 
R eport (1927);” and “Notes on the Archeology of the Ctvnfields Region, Arizona, 
(a continuation of the 1927 Report) (1928) 


(Professor J V Cortelyou of the Kansas State Agricultural College greatly aided 
the Publication Committee by editing a large portion of this paper before it was 
read by the committee. — Publication Committee ) 


This work was in two fields — a continuation of the study of the 
ruins about Kaventa, Arizona, and a study of the ruins in the Ganado- 
Cornfields district 120 miles a little east of south of Kayenta. The 
findings at Kayenta are considered first, followed by those in the 
Ganado-Cornfields section. 


CONCLUDING REPORT ON THE ARCHAEOLOGY OF THE 
TUBA-KAYENTA REGIJON 

(Continued from 1919 and 1920) 

Ruins up the Kaykota Creek 

As you will find by former reports Kaykota creek (there given as 
Kaykohte creek) leads oai.t northward from Laguna creek just west 
of the reclamation dam west of Moqui Rock three miles west of Ka- 
yenta. Many ruins and burial places along this creek were described 
in those reports (pages 397-403 loc. cit.). The ruins here described 
are additional findings, as, follows: 
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Ruin 200 (continuation of the numbering of the ruins from for- 
mer reports, except that this number should have been 205 instead 
of 200.) This ruin is about a mile northeast of Ruin 102 (Wind Cave) 
of my previous reports. It is a cave on the east side of the canyon. 
Only two rooms now show. There were more rooms, but time has 
leveled, them . The place has been a sheep corral for many years 
and is accessible by horse. 

No. 201. This village is high up in a cave now inaccessible, except 
by ladders. It was not entered by the writer. A retaining wall along 
the face is still intact and some four feet in height. In the rear is 
a small wasp-shaped, cone-built room placed against the wall. It hsd 
a small door on its front, probably 2 1-2 feet by 2 feet. The cave 
faces south. The village probably had 40 inhabitants. Between the 
retaining wall and the rear room there is much debris, which seems 
to be three or more feet thick. 

The Segi-ot-sosie trail leads out of the canyon in which this ruin 
is situated. Near the head of the canyon there are three caves. None 
of them show any signs of having had buildings in them. Pottery, 
scanty in quantity, was found near each. 

MAP I 



RUINS IN THE TUBA-KAYENTA REGION, ARIZONA 

No. 202. This is a double ruin in a canyon which faces the east. 
It consists of a base village and a gallery. The base village was 
large and has the appearance of having had two periods of occupancy, 
the later village having been built on the former. One buildmg 
partly intact shows in an east-and-west line. It was rectangular in 
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shape. Two kivas also show. The one is a six pillared kiva, having 
shipapu hole, fire-place box, and a ventilator. The other kiva was 
probably of the same style. A part of its west wall was the original 
canyon wall. Several other buildings show in part-foundation. Much 
excavation work has been done here by parties whose identity is un- 
known to the writer. It is quite probable that 300 people lived in 
this village and the gallery. 

Some 80 feet above the base there is a shelf that contains two in- 
tact segments of a village, one small room and a long building fac- 
ing east with a southeast-facmg-south large end room. This last 
segment contains several rooms and is two stories high with the 
chamber-floor rafters still in place and with ends sticking throoigh 
the outside walls. The gallery is now wholly inaccessible except by 
a long ladder or by ropes from the top of the cliff. 

The 6-pillared kiva connects this ruin with the Mesaverde ruins and 
the ruin just around the corner east of Keet Seel ruin (Turkey House). 
This would seem to indicate that they were probably all made by the 
same people. 

No. 203. This ruin is on the west side of the west fork of the east 
canyon of Kaykato creek one-half mile south of Ruin 202 and one 
miile west of Ruin 201. It is in a cave whose ‘‘bow-string^' is about 100* 
feet long. Two rooms still remain intact, but roofless. One is round, 
the other rectangular. There is also much debris about the site, and 
part-foundations of rooms show now and then. Probably 40 people 
once lived there. 

No. 204. This is village debris that shows in the open at the forks 
of the canyon below the above ruins and undobtedly indicates the 
site of an open-air village. No idea of its size could be conjectured. 

Ruins 205-207. While collecting school children, during a light 
rain, the writer saw three ruins of villages in the open. Time and 
weather woai,ld not permit the examination of any of them. 

No. 205. This ruin is in the flat about three miles due east of Forras 
Dikes to the north of Comb Ridge. Its size was not estimated. 
Near it the Navajos now farm quite extensively from wash-overflows 
in rainy spells, and probably these same fields raised the crops of 
the villagers. 

No. 206. ,9n the north side of Laguna creek about the upstanding 
remnants of a volcanic dike south of Comb Ridge some 2 miles north 
of Church Rock much broken pottery was observed. 

No, 207. On a high flat at the head (north end) of a north-and- 
south gorge in Comb Ridge, about a mile east of Porras Dikes, there 
has been a large village. It was built partly in an east-and-west 
direction in parallel rows, one of the north rows still showing a con- 
siderable pile of rock, as does a south tier. The debris covers a 
large area. The water supply for this village was from oeepage in 
the rock walls of the gorge and in small finger-like canyons coming 
Into it from the south, and probably also from Laguna creek valley 
adjacent. The farm lands were also in the Laguna creek valley and 
probably in the flats north of Comb Ridge where the Navajos now 
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farm, as is mentioned under, 205. Probably 300 people lived in this 
village. 

No. 208. A ruin site was observed across the wash about two 
miles northeast of Porras Dikes. It was strewn with mu.ch very- 
finely, broken pottery and a few stones that probably were used in 
fireplaces. The village was small and was probably circular or D- 
shaped. 

No. 209. A village site, strewn with pottery and in appearance 
very similar to Ruin 208 above, was seen in the Laguna creek valley 
north of the creek about four miles east of Church Rock. 

No. 210. A ruin was seen west of a wash about three miles north- 
east of Thief Rock. It was on a sand ridge west of the valley lead- 
ing towards Tuba, near some Indian cornfields. It is represented now 
principally by scattered pottery. Its size could not be estimated, 
but it seems to have been large. 

Nos. 210 and 211. Two ruins, similar to the last above, were seen 
north of a wash one mile northwest of the well that is about 4 miles 
northwest of Chilchinbito. They were each probably large villages. 

Nos. 212-214. The remains of three ruins show in the sand dune 
area north and adjacent to Summit lake. Nothing but broken pot- 
tery and a few scattered rock now show on each site. The villages 
were all small. 

No. 215. A ruin was seen about a mile west of the Chilchinbito 
store. It was west of the first valley west of the store, abbutting 
the west rocky wall. The main part seemed to have been circular, 
24 paces in diameter. The site is now a mound, strewn with much 
broken pottery and some building rock. Beyond it to the northeast 
land east there are quite a number of sherds scattered here and there 
for quite a distance. This seems to indicate that the village ex- 
tended there also in detached segments. 

No. 216. On the east wall of the same valley about a mile west 
of Ruin 215 in a canyon leading northwest there once was a series of 
rooms along a lodge in the Dakota sandstone wall. One cone-shaped 
room still remains practically intact, with the exception of the south- 
west wall. It was about 5 feet in diameter at the base andi less than 
6 feet high. It was probably used as a store bin. The other rooms 
were also very small. These rooms can be seen from Chilchinbito 
trail that mounts Black Mesa southwest of Chilchinbito. 

No. 217. An east and'^est rectangular mound some 30 paces by 
13 paces in area was seen about two miles east of Chilchinbito. It 
is on a little knoll just south of the Chilchinbito-Rough-Rock road. 
Some wall-foundations still show in place and considerable pottery 
is scattered about the site. Only a few people had lived in this place. 

Another set of striking Kayenta ruins is in the headwaters of the 
Segi group of canyons above the ruins of Betatakin and Keetseel of 
my former reports, as follows: 
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ScaiFold House was so named beoafU,se it possesses a finely made, 
wooiden scaffold which the ancients constructed in a vertical cleft in 
the cliff about fifty feet above the east end of the ruin. The village 
is 300 feet long and contains fifty-six dwelling rooms land two cir- 
cular religious buildings. 

Cradle House is a large ruin in the side of a bluff rising above 
East Canyon. It is so named from the finding of a cradle in perfect 
preservation in one of the rooms. It contains fifty dwelling rooms 
and three circular edifices used for purposes of worship. 

Ladder House is a more or less dilapidated village to be seen from 
the left bank of East Canyon, a few miles further up-stream from 
Cradle House, so named because an ancient ladder was found still in 
place. It is a picturesque ruin on one side of a projecting butte that 
reminds one of an elephant’s trunk in shape. 

Forest-Glen House is situated about two miles above Ladder 
House, shut in on the valley side by a fine growth of trees. Some of 
its walls are in the form of concentric semicircles, with the conspicu- 
ous represention of a head attached to one side. 

Pine-Tree House is eight miles up East Canyon and was so named 
because la large pine tree is growing on the edge of the cliff above it. 
It is a very conspicuous ruin of large size. 

Trickling-Spring House is several miles up a side canyon to the 
right of Laguna Creek, some miles above Marsh Pass. The entrance 
to this cliff ruin is surronded and more or less concealed by stately 
pines, spruces, and cedars, near a trickling spring. 

ARCHAEOLOGY OF THE CORNFIELDS-GANADO REGION, 
ARIZONA, (With Map II), 1923 Report. 

The Cornfield s-Ganado region in the Navajo country, as here con- 
sidered, lies 45 miles about due west of Fort Defiance, Arizona, and 
about 64 miles northeast of Holbrook on the Atchison, Topeka and 
Santa Fe Railroad in the same state. It covers the middle course of 
Pueblo Colorado (or Ganado) wash and its tributaries. It extends 
from below Sunrise Springs and the Hopi Buttes to several miles 
above Ganado post office on the wash, and westward from it to 
Steamboat on Steamboat canyon eighteen miles and on to Salina 
twenty-eight miles still further to the westward, and southward a 
distance of twenty miles. 

It is a much dissected region. The valleys and canyons, however, 
are not deep, but are wide-floored instead; and Pueblo Colorado wash 
is still building its flood plain in most of the section. Moreover, for 
the most part, the region is a Tertiar^j-rock country where the 
streams have not removed that formation in comparatively recent 
times. The other predominating rocks are those of the Triassic, 
Jurassic, and Cretaceous eras. 

The white settlements in the region are as follows: Steamboat 
Wnding store in Steambotat canyon, Salina trading store at Salina, 
®egotoh trading store at Klegotoh, and Wide Ruin trading store 
Wide Ruin., The other settlements and trading places are all on 
Puebla Colorado wash. 
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MAPII. 


QLOLCXjIC! 

caurffinis district oouirrLfaaOTd 



GEOLOGICAL MAP OF THE CORNFIELDS-GANADO DISTRICT 

(Scale* 3 5 mm equals i mile.) 

(Note: ‘^Pleistocene” should be “Tertiary-Pleistocene.”) 


Sunrise Springs is on the wash near the south terminus of the re- 
gion wder consideration, and like Steamboat, it consists of a trading 
store only. iCornfields is in the middle section. It has Maxwell 
Black^s trading store and post office, and the government school and 
stockman's station at Cornfields. Ganado on the same wash at the 
northeast end of the section is somewhat scattered. It is composed 
of the Roman Hubbell trading store, summer resort and post office, 
the Presbyterian Mission boarding school of Ganado, the Carrigan 
trading store, and the reclamation plant and headquarters two miles 
above the post office. Cross-Canyon, also mentioned, is eleven miles 
southeast of Ganado. 

The natives of the region are Navajos, and seem to be quite pros- 
perous for Navajos. They farm quite extensively both within the 
reach of the water of the irrigation plant and below it in the Corn- 
fields-Sunrise Springs area. They have fine flocks of sheep and goats. 
The women make many blankets each year. 

The conspicuous landmarks are Ganado mesa north of Ganado, and 
the white-gray tufa-bluff, mesa-wall with underlying white McElmo 
overtowering Pu,eblo Colorado wash west of Cornfields, the latter be- 
ing so white that it looks like giant snowbanks in the moonlight. 

The region as a whole is on the Ganado side of the DeChelly up- 
warp where monoclinal folds are exposed, the most conspicuous one 
beings the Ganado monocline in the vicinity of Ganado itself. Passing 
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northward-northwestward this upwarp passes into the Tusayan down- 
warp near Steamboat wash (canyon) where *the Cretaceous and Ju- 
rassic (?) rocks emerge from beneath the Tertiary which covers them 
in the Ganado wash area and the country southward toward Wide 
Ruins. 

The region seems not to have been visited by white men until after 
our government got possession of the state. The scientific exploring 
party of Newberry (Ives) (1) passed through Ganado and Steam- 
boat in 1867-1858, the Newberry (Malcomb) party in 1859, (2) and 
that of Howell in 1872-1873. (3)i No other scientific people seem to 
have visited the section till in recent years. 

Only two subjects relating to this region have ever been touched — 
geology and archaeology. The geology was reported by Dr. Herbert 
E. Gregory of the United States Geological Survey, by whom the 
following papers have been published: ‘‘Geology of the Navajo /Coun- 
try;” (4) “Water Supply Paper on the Navajo Country;” (5). “The 
Black Mesa Coal Field of Arizona;” (6). and “Garnett Deposits in 
the Navajo Reservation in Arizona ard Utah.” (7). The only per- 
son who has done archaeological work in the vicin.ty, so far as the 
writer can learn, and his woik was southeast of the section under 
consideration, was Dr. J. Walter Fewkes, his publication being “Two 
Summer’s Work in Pueblo Ruins”. (8). For a complete bibliography 
of the publications bearing on the archaeology of the Navajo country 
in general, the reader is referred to the bibliography in the p'^blica- 
tions: “Archaeolobical Explorations in Northeastern Arizona” by 
Kidder and Guernsey, pages 221 to 223, (9), and that in “Basket Ma- 
ker Caves of Northeastern Arizona” by the same authors, pages 119- 
121 . ( 10 ). 

The writer wishes to thank the government stockman, Paul E. 
Gradall, and Maxwell Black, the post-trader at Cornfields, for their 
kindness in aiding him in locating the ruins of the region. 

Human Habitation 

When the white man came to the region he found the Navajo- 
Apache in possession, but before the coming of the Athapascans at 
least two other races made it their abode, each for a considerable 
period of time. Both of these were village-house people; the rock 
structure, as we have seen, is such that there were no cliffs or caves 
suitable for village use in the region. On the other hand, the lime- 
stone conglomerate of the Chinle formation and the tufa-sandstone 
and lime rocks of the Tertiary, as has been noted, were durable 
enough for the construction of “great houses” of a durable nature, 
though time has now leveled them or reduced them to a heap of 
stone. The principal ruins of the region, therefore, are in the area 
covered by these two. formations, and the Dakota rocks in the vicinity 
of Steamboat. 

The more ancient race had rectangular villages, apparently with 
cylindrical kivas, judging ^rom the depressions that now show. The 
other race built small circular and D-shaped villages and circular 
towers, finished their work in the region by constructing the huge 
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houses of both the circular (Kintiel and Hogay) and rectangular type 
(Ruin A). They dismantled the ruins of the former people and used 
the ijocks to construct their villages. They also constructed villages 
on the ruins of former pueblos, as for instance, Ruin A and the Tower 
Ruin, opposite Sunrise Springs. In the character and decoration of 
pottery and the shape of villages, the former belongs to the Tusayan 
group of village peoples, and the latter to the Zunian division. 

The only ruins so far examined in an approximate vicinity are Kin- 
tiel (or Wide Ruin) and Kinna Zinde, twenty-five miles southwest- 
ward. A bare mention is made of the ruin at HubbelTs store at 
Ganado and of a circular ruin at 18-Mile spring, six miles west of 
Steamboat. This account is by J. Walter Fewkes. (8 pp 124-134). 

The Ruins Examined 

Below is a description of the ruins examined in the region, the 
ruins being apparently Zunian unless otherwise stated. They are re- 
presented by numbers on Map II in the order they were examined. 

The Ruin — A Group of Ruins 

The Ruins. A group of ruins is situated on a triangular Mesa 
which is capped with limestone conglomerate on the upper series of 
the Chinle formation. This triangular area lies east of the Corn- 
fields Indian School with its longest point extending to the school 
itself. Its northwest and longest limb faces FUeblo Colorado wash. 
Its southwest limb faces a wash and narrow valley, and its east limb 
is closed in by overlying Tertiary deposits. The wash southwest of . 
the mesa also swings around to the southeast of it. It has only a 
narrow valley and is itself not long so that the water it carries in 
rainy spells is negligible, except for the irrigating of about 20 acres 
along its valley. The northwest limb faces Colorado wash, as we 
have seen, and along its edge are most of the ruins of the triangle. 
One of these is Ruin A, the largest ruin yet seen in the region The 
Valley of Colorado wash adjacent is 2 miles wide and is of such width 
for miles. In addition the stream is building here and consequently 
not canyoned-up at all in the valley fillings — the stream runs on a 
level with the valley fillings, so that irrigation was easy then, as it 
now is. Moreover, the underground water reaches to the surface, 
often a well 6 feet in depth furnishing an abundance of water. Fur- 
thermore, the soil of this building valley is probably about as good 
as that of the valley of the Nile. The only drawback then as now 
was the cool cliimate due to altitude — 6250 or more feet above sea 
level. 

The ruins indicate, as everywhere in the region, that the small 
house-villages were built first and that as a last stand against ene- 
mies the large communal house was constructed last, being added 
to piece by piece as clans came there for refuge. 

Ruin A (or Cornfields Ruin). This is a large rectangular ruin 
about two miles east of the school. It is laid off approximately east 
and west. It is 30 paces wide by about 400 paces long. It has two 
well-defined large plazas and several smaller ones, and iix de- 



150 ARCHAEOLOGICAL STUDIES IN THE NAVAJO COUNTRY 


pressions probably representing kivas. It also shows by its make- 
up that it was added to piece by piece There are also several ^oai,t- 
lying buildings, now rock mounds, which probably represented watch 
towers or armed stations. The ruin, as a whole, was built of a poor 
grade of conglomerate limestone that was quarried one-eighth mile 
to the westward. The conglomerate limestone here is not as durable 
as the conglomerate limestone exposed nearer Ganado. The fallen 
piles are now 6 to 8 feet high in places, the whole village making 
an impressive mound. The house-space was a row of narrow houses, 
and the rooms as far as can be made out were small. This ruin was 
apparently built on a more ancient one that extended mfuch farther 
eastward. 

While there are indications that this site was occupied for a long 
period of time, the pottery sherds are not numerous. Most of the 
pottery is of the black and white design-type, though red ware and 
even yellow show now and then. Some of the /iesigns are like Ka- 
yenta ware. The lightning designs are like the Cochiti lightning 
designs of our day. The other designs favor the Zunian type. Be- 
tween 600 and 1200 people must have lived in this village 

No. A-1. This ruin is on the mesa-bench about a half-mile south- 
west by south of Rnjin A. It was built partly of rock and partly of 
adobe. A part of the village has been removed by the cutting back 
of the mesa front. Its westernmost section is a low rocky ridge, 40 
feet long, running in an east and west direction. Running south- 
west along the face of the mesa for several hundred yards there are 
the remains of what were apparently houses or ho^j.se rows, now re- 
presented by scattered rock and sherds. South of the first ridge of 
ruins some 108 paces there is an east-west low ridge of rock and 
adobe 100 yards in length about which there are numerou.s scattered 
pottery fragments. Two low spots occur to the west of this ridge 
and probably represent kiva sites of that far-off time. The size of 
the village and its population cannot now be determined. 

Running east for several hundred yards from this ruin there are 
what appears to be remains of ancient houses in more or less de- 
tached order, representing adobe and stone dwellings. Also extend- 
ing on southwest by south around a point of sand there are more 
rooms and village debris. It was at this point where the shifting of 
the sand exposed the skeletons that we found the dog bu.ried with 
the human dead under the village debris. 

The whole village appears to be much older than Ruin A. 

No. A-2. This is a low mound of adobe in which there is considera- 
ble scattered rock and many sherds. It is 225 yards east of Ruin A 
and extends !;80 paces in an east-west direction. Its exact size can 
not now be determined. It, too, is older than Ruin A. 

No. A-3. This ruin is 256 paces a little north by east of Ruin 2-A. 
The village was circular and was 112 paces in circumference Its 
north buildings were built of stone and represent quite a mound 60 
feet in length; the rest was evidently of adobe or sandrock, which 
has weathered and blown away leaving a low mound and a ring of 
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pottery and sherds. But little pottery shows about the stone mound. 
A shallow depression now occupies the center of the plaza and pro* 
bably represents a kiva. The writer would judge that this ruin also 
is older than Ruin A. 

Quite a bit of debris extends eastward from this ruin for 200 yards, 
representing additions or rooms, or more probably an older village 
in which 150 people must have lived. 

No. A-4. This is a low, decomposed rocky ridge of limestone 86 
paces north of Riu.in A-3. It is 42 feet long and seems to represent 
several house rooms. The decomposed condition of the limestone 
shows it to be very old, probably older than any of the other ruins 
in the immediate vicinity. 

No. A-5. One hundred eighty-six paces east of Ruin A-3 is a 
ruin of some size. It is now a massive pile of limestone rubbish 4 
feet high by 4 paces wide and 33 paces in length. North of the 
main row there is a detached circular mound of stone 4 paces across, 
which probably represents a kiva or an outdoor oven. Also extend- 
ing southeast from the northwest end of the main heap there extends 
a wing 14 paces long. Rooms show in the main heap, represented 
by depressions. A coyote digging after a prairie dog has exposed 
a north-south wall. No pottery shows in or about the wall-mooind, 
but it is scattered in quantity to the south of what was probably a 
plaza formed by the main building and its wing. The ruin appears 
to be of the same age as Ruin A. 

No. A-6. This is a building mound of stone 200 yards east of Ruin 
A-5 and runs east and west It is 18 paces long. More than half of 
the foai.ndation walls show and there are just 2 paces between the 
walls on the two sides of the building, making very narrow rooms. 
A ring of pottery to the south of this stone mound indicates that the 
village was D-shaped.* 

*The loop of the D- shaped ruins is composed of the refuse heap, camp site, ash 
heap, and burial mound at times, the straight side of the D is the stone village 
part. 

Between this village and No. A-6 around a little draw there are 
scattered mounds and rock debris, among which there are occasional 
foundation walls and much broken pottery. It appears to represent 
a very old village, probably belonging to the Ruin A-6 series. If the 
whole site was occupied at once more than 100 people must have lived 
there. 

In the flat about one-half mile west of No. A-6 there is some scat- 
tered pottery, probably the remains of a one-roomed house or a 
grave. A few stones also mark the site. 

No. A-7. Abo»u.t one-half mile south of Ruin A there is a long east 
and wept mound which shows some stone and considerable pottery 
fragments. The village is very ancient, probably Tusayan, and was 
built of adobe, or was built so long ago that the limestone of its 
walls have mostly disintegrated. Probably 100 people lived on this 
site. 

No. A-8. This is a mound that runs east and west on a low ridge 
in the valley north of and at the '‘foot-hills” of the ridge that leads 
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eastward from the school. It was a large village and was probably 
built mostly of adobe, as but little rock shows about the mound. 
Many shards show, especially about prairie dog diggings around the 
site. The village is apparently very old. 

No. A-9. This is a very old ruin at the top of the bench three- 
fourth of a mile southeast of Ruin A. It is in three or more seg- 
ments. Each segment has had the north-northwest ‘^graet-ho'U.se'’ 
of rock, the rest of the village apparently being of adobe. The stone 
village, built of limestone, is so old that it is nearly disintegrated. 
Much pottery marks the site. Probably 300 people lived in this vil- 
lage. 

No. A-10. This is a massive ruin one and one-half miles northeast 
of Ruin A, topping a rise just southeast of the government telegraph 
line a mile southeast of Pueblo Colorado wash and one and one-half 
miles south of No. 40. It was built in section^. It is D-shaped with 
possible later additions. The straight side of the village is a line of 
rock, 36 feet of which is now 8 feet high. The addition marked “a” 
does not show much rock in construction or in the mound, but shows 
much pottery. Its rock pile is highest at ‘‘x”, being there less than 
two feet high. This section may be older than the rest of the edifice. 
The addition (b) shows that it was added to the main village, and 
though less in height than the main stone pile it was made apparently 
wholly of stone, several series of rooms showing nofw in this exten- 
sion. The wing of the main village marked (c) was built of stone 
and is now a massive pile of rock, scarcely less in height than the 
main straight side of the D. Two kiva depressions show. An iso- 
lated small pile of rock also shows without the inclosure, probably 
representing an oven. 

This compact village had about 200 inhabitants. 

Other Ruins in Pueblo Colorado Wash Valley 

No. 1. Four miles north of the school on the edge of the branch 
east of Pueblo Colorado wash is the remains of a large village rim- 
ming the bench. At its north end there had been a large room con- 
structed of stone and a similar but circular room built of smaller 
stone at the south end of the edifice. The latter though of kiva-shape 
seems to have been too small for a kiva, being probably a watch tower 
or an outside oven The larger building was probably a kiva, though 
its shape can not now be ascertained. The rocks from which these 
two buildings were made is a bastard conglomerate limestone which 
was carried to the site from the valley below where a ledge contain- 
ipTg it is exposed. No other buildings now show. The site is covered 
^scatteringly with pottery fragments for a distance of 400 yards in a 
Vorth and south direction and 60 yards in an east and west direction. 
It was a large village but judging from the small amount of pottery 
fragments on the site, it was not inhabited long. 

No. 2 On a ridge which runs north of east of the school a line of 
j^/Ottery fragments extend for a distance of more than 600 yards, at 
^ome places covering quite a wide extent, at others, narrowing al- 
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most to the vanishing point. No room foundations now show. 
Whether it represents one or more villages of different periods of 
time can not now be determined. The pottery is only scattering, 
which seems to indicate that the village was not occupied long or 
that erosion has washed most of the fragments away. 

No. 3. This is a small ruin near the Tertiary-McElmo mesa aboaa,t 
west of the school. 

No. 4. This ruin is 3 1-4 miles northeast of the school. It prob- 
ably belongs to the Tusayan group. 

No. 5. This ruin is on a mesa-bench one mile east of the school. 
It is Zunian in type. 

No. 6. This ruin is 400 yards southwest of No. 5. It shows sev- 
eral walls and rooms in cross-section of the stone ellipitcal mound. 

No. 7. This ruin is 100 yards north of No. 6. It is composed of 
bastard conglomerate limestone and also has a mound of rock near 
it. There is considerable broken pottery about it. 

No. 8. This ru.in is 400 yards southwest of No. 6. It is a con- 
spicious mound of limestone 6 feet in height. A rock mound, prob- 
ably representing an oven, shows near it. Many sherds are scattered 
about the site. The ruin is of Zunian type. 

No. 9. This is a small conglomerate limestone mound 100 yards 
north of No. 8. Some sherds are scattered about the mound. The 
limestone had been carried, for quite a distance from a lower level 

No. 10. This ruin is one eighth of a mile south of No. 6. It is a 
mound of rock lying in a north and south line, 7 paces wide by 4 
feet high, with a depression to the south of it. It apparently has 
the remains of outlying rooms in foundation on the east and north, 
and has a lov/ adobe mound south of the depression. 

No. 11. This ruin is one-half mile south of No. 10. It is com- 
posed of two rock mounds, one in shape of a turtle's back, with ex- 
tending additions. This mound has a kiva depression south of it 
and much house-debris to the northward. The loop of the D to the 
southward was an adobe mound, not shown in the cut. The other 
mound has a smaller rock mound both north and south of it. 

No. 12. This ruin is situated one-half mile north of No. 11. It 
was seen only at a distance, as time would not permit visiting it. 
It appeared to be very similar to No. 6. 

No. 11^/6. This ruin is about a mile south of Ganado P. 0. It is a 
large circular ruin 65 yards in diameter, situated along the road that 
enters Ganado from the south on the east side of Ganado (Pueblo 
Colorado wash). Its north walls were of heavy rock and now form a 
large pile. The rest of the edifice was evidently built mostly of 
adobe and now forms a low mound. A depression now occupies 
the plaza-site. Much pottery is strewn about, also a few fragmen- 
tary grinding stones. 

This pu,in was built on a more ancient ruin. The ancient village 
or villages were more extensive, now showing in a low mound and 
pottery fragments even across a canyada to the north, the canyada 
not existing in the time of the villages. There also extends north- 
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ward from this ruin a series of rains for a distance of 500 yards. 
Part of these at least belong to the ancient group. One village 
of the series was in what is now an Indian cornfield. Its site is now 
leveled, the Indian saying that he found nothing of any value. If 
these sites were occupied at all simultaneously they must have con- 
tained from 600 to 700 people. 

No. 12^. This is a D-shaped ruin 3 miles north of the Cornfields 
school south of the road leading to Ganado. It is a small ruin, the 
straight or northwest side being a massive pile of lime rock. 

Nos. 13 and 14. These are D-shaped ruins of small size farther 
Qn along the same road toward Ganado from No. 12^. Their appear- 
ance would seem to indicate that they are older than the latter ruin. 

No. 15. This ruin is on a hard-rock-topped bench just south of the 
white (McElmo-Tertiary) mesa 3 miles northwest of the school. 
The foundation of a circular room 4 paces in diameter shows. At 
present no other building appears on that level; but below the bench 
in the valley and in the cut-back ravines mu.ch broken pottery shows. 
The circular building seems to have been a watch tower, the village 
being built at the foot of the mesa-bench. 

No. 16. A low mound in the flat about one-half mile southeast 
of No. 15 marks the site of an adobe village of considerable size. 
Many pottery fragments now mark the site. 

No. 17. On a knoll in the flat between the first and second ridge 
about one-half mile southeast of the school there are the remains 
of what appears to have been a circular village probably 35 paces 
in diameter, now represented wholly by a circle of broken pottery 
and some scattered limestone. 

No. 18. On the ridge directly south by southeast of No. 17 there 
begins a series of villages — debris in limestone moTa,nds and broken 
pottery, extending eastward the whole length of the ridge, a distance 
of 300 yards. A western arm of this ridge at its eastern terminus 
has like debris on it. None of the rock mounds are large, and from 
appearance the greater part of each village-segment was of adobe, 
which has been dried out and blown away by the wind. 

Across a saddle to the eastward from the main ridge there are 
a large and two small limestone mounds on a knoll which lies east 
and west. The two small mounds are on the west slope; the larger 
one tops the crest. No pottery was seen about them. The limestone 
of the mounds had been brought in from a point one-eighth of a 
mile away. 

On a knoll in the flat 400 yards northeast of the last ridge there 
are the remains of 4 stone mounds of small size, probably represent- 
ing a single-roomed house each, and around them and scattered 
about over the knoll there is moi.ch broken pottery. A little farther 
northeastward there are also the remains of a stone house still re- 
maining in foundation. 

Nos. 19-21. Across the next saddle to the eastward from the ridge 
on which the mounds represented by No. 18 are located, some 400 
yards distant on the south alope of the ridge th^re are 3 limestone 
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piles, which run east and west: the longest being about 30 feet long 
by 10 feet wide, the others much smaller. Below each there is a 
considerable amount of pottery fragments, some stone and a few 
broken milling stones. Each village was apparently D-shaped. Few- 
er than 100 people lived in the largest village. Whether these mounds 
were segments of one village or were separate villages, not simul- 
taneously inhabited, can not now be determined. 

No. 22. About 500 yards northeast of Nos. 19-21 there is a small 
mound, around which there are a few scattered fragments of cor- 
rugated pottery. The site probably represents a grave. 

No. 23. This ruin is on the east side of the bench 400 yards north 
of No. 22. The village was one of the D-shape type. The north- 
northwest wall was of limestone, the mound now being 4 feet high, 
8 paces wide and 15 paces long. An isolated building of rock shows 
4 paces to the west of this mound, and another 12 paces to the south- 
west of it. An adobe extension reached 30 feet toward the east. 
The circular-loop part of the village extended 30 paces southward 
in diameter from the main stone building. 

No. 24. This ruin is 410 yards east of No. 23. It stands up as 
a massive pile with a Navajo altar topping it; part of the stone of 
the ruin has been re-used by Navajos in sweat-house ceremonies. 
There are now no indications so far as plan shows that anything 
other than the stone building was erected. Three kiva depressions 
show. The sherds are few and scattering. 

No. 26. This ruin is one-half mile northeast of No. 24. It is a 
small circular ruin 24 paces in diameter. Its north tier of buildings 
was of stone. The sunken plaza still plainly shows. Probably 40 
people lived in this village. Much black and white pottery appears 
in the debris. 

No. 26. This is a ruin near No. 11^ near Ganado. 

No. 26. This ruin is directly across a canyon and on the very edge 
of the same, one-eighth of a mile south of No. 11 (10). It is com- 
posed of a rock mound, with additions. On the southeast side the 
rock pile is 5 feet above the level of the plain and 4 feet on the 
northwest — ^the main mound lying in a general northeast-southwest 
direction. The mound is of limestone. But little pottery shows, and 
there are but few signs that this village was used other than as a 
watch tower and for storage purposes. 

No. 27. This ruin is 400 yards west of No. 26. It is a low 
or rock 26 feet in length in a northeast-southwest direction. Some 
pottery shows. 

No. 28. This is a high mound of limestone running 22 paces about 
north and south, being 10 paces wide at the base of the debris. 
Room walls show now and then. The mound is 8 feet high. It shows 
no plaza or other signs of ruins except scattering pottery frag- 
ments near it. But 46 feet southeast of it much pottery is being 
^xpesed, which probably represents a part of the outer rim of the 
adobe part of ihe D-shaped village, an arroya having washed the 
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other part of the adobe addition away. A depression northwest of 
the rock mound seems to represent a kiva. 

No. 29. A rock-mound ruin 200 paces approximately south of 
No. 28 is 19 paces long in about a north and south line. It is 4 
feet high and, including the lateral debris, it is 14 paces wide. The 
plaza of this D-shaped village is 30 paces across, the south part of 
the village having been of adobe, now represented by a low mound 
and scattered sherds. The plaza was open to the southwest. 

No. 30. This is a similar ruin 129 paces west of No. 29. Its plaza 
was open both to the northeast and the southwest. Three depress- 
ions in the stone mound represent corresponding rooms. 

No. 31. This is a similar l>u,t older appearing ruin 312 yards 
northwest of No. 30. It has an additional mound to the northeast 
of it, which probably represents a single room or an oven. 

No. 32. This is a room similar to No. 30, 271 paces about south 
of that ruin. It had a detached stone room to the west of it. Its 
stone mound is 14 paces long. It is narrow.' The diameter across 
the “D” is 39 paces. The village was so built that it damned a 
swale. Much broken pottery marks the site. 

No. 33. A village similar to No. 30 shows about one-half mile 
northeast of that village. The writer visited it at sunup Septem- 
ber 16. It stands on the northwest bank of a deep arroya. It is a 
double ruin. One stone mo-und is about south of the other. The 
south mound (marked *‘s”) faces east. The north mound (marked 
“n”) faces about southeast. The north mound is a straight line of 
rooms, the south mound circles a little toward the half-moon shape. 
Each are the west or northwest walls of D-shaped villages. The 
north mound is 4 feet high and the south mou^nd much less. 

Judging from the disintegrated state of the rocks composing the 
mounds, (s) is much older than (n). (N) shows a large depress- 
ion that probably represents a kiva. • 

No. 34. This is a small ruin on the northwest bank of an east- 
west canyon where the trail crosses the canyon 4 miles nearly east 
of the school. The ruin appears very old. Its ‘‘great house^^ faced 
northwest and is 10 paces long. The whole village, across the “D”, 
was 20 paces in diameter in a southeast-northwest direction. Its 
plaza openings were on the northeast and southwest sides. This 
ruin, as did No. 36 next, gu.arded a pass to the east over another 
mesa across the above canyon, where a series of springs come to 
the surface in a ,small vale. 

No. 35. The remains of a small ruin appear on the west bank of 
the same canyon 400 yards east of No. 34. It was evidently made of 
adobe. Nothing but a circle of pottery fragments now remains. 
Probably 26 people lived in this place. 

No. 36. This is a ruin in the flat about 2 miles nearly west of No, 
84. It is now represented by a mound running 63 paces approx- 
imately northeast and southwest and about 35 paces in width. No 
rock appears about the site. Some pottery, however, shows all about 
it and all prairie dog holes on it show much pottery that has been 
thrown up by these animals in their digging. 
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No. 37. About three-fourths of a mile south of the school at the 
east foot of a high ridge there is much scattered pottery and some 
stone. No outlines of a village show. 

No. 38. This is a ruin south of the north-leading Ganado road from 
Cornfields about a miffe northeast of the school. The ruin stands on 
the edge of the northwest bl'U,ff-bench overlooking Pueblo Colorado 
wash. The plaza and the southeast part of the village have been 
washed away by the back-cutting of the wash. The village was D- 
shaped. 

Nos. 39 and 40. This is a case of one village being superim- 
posed on the ruins of another. The older village, No. 33, is probably 
Tusayan, the younger village Zunian. 

No. 39. Some 140 paces southeast of No. 38 begin the remains 
of a very old village skirting the southeast and southwest edge of 
the mesa-bench which here forms a corner extending a total length 
of 187 yards. The broken pottery extends along the edge of the 
bluff the whole distance. The village for the most part must have 
been of adobe or it is so ancient that the limestone of its walls has 
disintegrated. The village was long and narrow, or a part of it has 
been washed away. 

No. 40. As we have noted this village is much later than No. 39. 
It was a much smaller ruin. It had a northwest series of rooms of 
stone 37 paces in length. This stone part had a double tier of rooms. 
The southeast part of the village was circular and the whole village 
D-shaped. The southeast portion was built of adobe, some parts 
of which have now been removed by the cutting-back of the wash 

No. 41. This ruin is in the flats one-half mile east of the Tertiary- 
McElmo bluff directly west of the school. It is now a low knoll. 
At this place, scattered over a large area, there show scattered 
pottery fragments and some rock, as the remains of a large adobe 
village, now much disturbed by cultivation. 

No. 42. Topping the Tertiary-McElmo mesa about a mile due 
west of No. 41 are the remains of a small village, built probably of 
sandstone which has disintegrated and blown away. Many sherds 
mark the site. 

No. 43. This ruin is at the head of a west-leading side canyon in 
the Tertiary formation 4 miles across Pueblo Colorado wash south- 
west of the school. It was a small affair. Some sherds cover the 
site. There are also indications that there was once a small cliff 
house right under it just below the top shelfing ledge on which the 
village was situated, the Tertiary here being capped with a hard 
sandrock. This ru.in was evidently an outlook. 

No. 44. This ruin is one-fourth of a mile southeast by east of 
No. 43, being situated on the very edge of the mesa overlooking the 
valley some 300 feet below. It was rectangular in shape. The out- 
^4ines of 5 rooms still show, and much pottery marks the site. It 
evidently was a lookout village. 

Note: The villagers did not build villages in the timbered regions 
about Cornfields and Ganado except to protect passes. 
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FIG. 1. PLANS OF RUINS. 
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FIG. 2. PLANS OF RUINS. 


No. 45. (See plan on map above.) This is a massive ruin top- 
ping the mesa one-half mile across the wash about east of Sunrise 
Springs store. Its shape remiiwJs one of descriptions of *‘Sun Tem- 
ruin. It culminates in a circular edifice which was a. large 
stone building several stories in height, so constructed as to view the 
whole country from its top. On account of its position and its near- 
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ness to Sunrise Springs the writer has named it “Sunrise Springs. 
Ruin^’. Whether its central space was a kiva, a store room, living 
room, or a tower can not now be decided except by excavation, if 
then. Extending from it in descending levels there are several lines 
of fallen houses and also on the ridge extending eastward there 
are other village sections. A little southeast of the big ruin is a 
small circular ruin with a depression. Some pottery and a few 
foundation walls show. Considerable debris also flanks the mdin 
ruin on all sides, much of it having the appearance of having been 
house material of one story structures. Southeast of the main ruin 
and scwj.th of the big kiva (reservoir) there is much scattered pottery. 

This kiva-depression, which is east of the tower-building, is the 
largest yet seen in the region by the writer. The village as a whole 
seems to have been built on the plan of the aboriginal idea of the 
shape of the sun's disk, with the tower as its center. So far as the 
parts now show it resembles the drawing of a sun emblem on a 
food bowl from Four-mile ruin. (Fewkes 8: Fig. 96 (number 77058), 

p. 160.) 

It ii^ the writer's belief that the tower-village was built last and 
that parts of the original (first) village were torn down to furnish 
material for this structure. The building material was sandstone 
from the base of the Tertiary (Ch«u.ska) formation which caps the 
mesa, having been carried! in from quite a distance. Probably 600 to 
600 people lived in this village when it was at the height of its power. 

The position of this village is at a point on the east mesa, east 
of Pueblo Colorado wash, where the valley of that wash is narrow- 
est. The valley widens in hour glass shape both above and below 
this point. The inhabitants of the village could command both the 
upper and lower valleys, and their position on this high point could 
also be easily defended. From their “tower" they could view the 
whole region and spy an enemy anywhere in the immediate vicinity. 
This ruin makes a conspicuous mound that can be seen for a distance 
of 8 miles both above and below. 

There are also several ruins on the top of the mesa west of Su.n- 
riae Springs store. 

No. 46. This is a ruin or series of ruins being uncovered by the 
shifting sand in the inner valley of Pueblo Colorado wash directly 
across (east of) the wash which is 300 feet east of Sunrise Springs 
store. Much broken pottery, some building stone, and a few house 
foundation walls now mark the site. Probably 100 people lived in 
this village. 

No. 47. About a mile northwest of Ganado, just before the wagon 
rOad north of the wash crosses a small wash-arroya coming from the 
north, there are the remains of 4 D-shaped villages in a noilh and 
sooith line. They are all small, and contained probably fewer than 
100 people each. A part of the straight north wall of each and much 
broken pottery now mark the sites. Another sir.dl D-shaped ruin 
was seen one-eighth of a mile north-west of the 4 ruins mentioned 
above. 
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Nos. 48 to 63 are at the foot and on top of the mesa directly across 
the valley about southeast of the Cornfields school and some 3 to 6 
miles distant. The people of these villages farmed the intervening 
valley flats and probably got their water supply from wells and res- 
ervoirs in the same flats. A dam in an east-coming arroya (Sabito 
wash) northeast of the mesa now holds water and a large reclama- 
tlon-inpounding dam has been recommended for this arroya at about 
the same site. (Many other of the ruins previously described may 
have had their farm lands in these same flats.) Practically all these 
ruins that are in such a state that the exact form can be made out 
are D-shaped. The straight-walled building of each one was on the 
west or northwest; it was built of stone, and was usually large; it now 
is represented by a massive pile of rock. The other parts of the 
building (village) in each case were of adobe construction, now 
represented by an earth mound. The ruins are all on Tertiary for- 
mations and the stone part of each was built of friable Tertiary 
sandstone. Hence the rock heaps are more deteriorated than the 
rock heaps of the straight sides of the D-shaped villages that were 
erected of limestone on the benches of the Chinle formation north 
and northeast across the flats 3 miles distant. They are apparently 
of the same age, as the pottery is very similar. Below is a des- 
cription of each village: 

No. 48 is a ruin in the ‘^foothills^^ adjacent to and north of the 
mesa across the valley some three miles distant south 20 degrees 
east from the school. It was D-shaped and probably large. A great 
part of the village has now been removed by wash. 

About 325 yards north of the above village on a ridge running 
north and south, there are indications in scattered pottery, etc. that 
there was a village there also. Its size and shape, however, could 
not be determined. 

No. 49. On the mesa a little east by south of No. 48 there is a 
ruin of large size. On account of its poor state of preservation its 
original shape could not be determined. 

No. 60. On the next projecting point of the mesa 400 yards direct- 
ly east of No. 49 is another village. A depression of a kiva shows. 

No. 51. Some 100 yards south of No. 60 is the ruin of another 
village with a large kiva depression 16 paces across, around which 
there is much broken pottery of large size. A circular ruin seems 
to have surrounded the depression. 

No. 62. About 390 yards south of No. 61 on top of the mesa west 
of a south leading arroya the ruins of a stone village shows. It 
was built in the form of a square, the east and north walls being now 
removed by the enroaching arroya. The approximate west wall 
is 17 paces long. Remnants of the south wall show for 17 paces. 
Much pottery shows on the down-slope side toward the arroya. Two 
mounds of earth near to and on the west of this ruin both show 
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pottery fragments; and probably formed a part of the village proper. 

No. 53. On the east edge of the mesa overlooking the arroya 
above and near the head of same, 421 yards south of No. 62 there 
is a stone ridge running north 20 degrees east. It is 12 paces long 
4 paces wide, and 4 feet high. Directly east of this stone ridge, 
which is artificial, there is a circular basin 22 paces in diameter, 
and this, in turn, is surrounnded by a ridge of earth on all sides 
except that occupied by the stone-heap, the east part being 4 feet 
high, 16 paces wide and 20 paces long. This (earth) mound is cov- 
ered all over with sherds and a few broken metates. No stone 
appears in the mound but the most pottery seen at Cornfields covers 
it. The village was D-shaped and was open on the north and south 
sides, the largest entrance being on the south side. The village 
was large and its ^‘great ho»u.se*' high. It must have contained 
300 people. 

No. 64. On a point one-eighth of a mile directly east of No. 50 
there is a circular ruin 34 paces in diameter. Much pottery marks 
the site. 

No. 65. Inland, south of a sand knoll on the top of the mesa 
one-half mile southwest of No. 54, there is a D-shaped ruin with 
a straight stone-heap 12 paces long with foundations showing north 
20 degrees east. A continuous low rock mound also extends east of 
it in an easr and west direction 33 paces further. 

No, 66. About 600 yards so'U.th of the last ruin on the same ridge 
a similar shaped ruin shows. It also shows great age. 

No. 67. A small D-shaped rum one-half mile west of No. 55 was 
noticed. It also seemed to show considerable age. 

No, 68. This is a small D-shaped ruin on the top of a ridge south 
of No. 67. It is remarkable for its scarcity of sherds. 

No. 59. This is a rock mound one-fourth of a mile west of No. 
10. The outline of the D-shaped village still shows with straight 
west rock building 21 paces long. A depression represents a kiva. 
The east part of the ruin was adobe and was qu.ite wide. Many 
sherds mark the site. 

The stone heap has been dug into, exposing many sherds. The 
mound runs in a north and south direction. The plaza depression is 
12 paces across. 

No. 60. This is a D-shaped ruin 40 paces in diameter with straight 
rock wall 21 paces long. 

No. 61. About 300 yards northwest of No. 69 is a D-shaped ruin 
with a rock wall 13 paces long. A large kiva depression shows south 
of the rock mound. Along the rim of the mesa southwest of the 
ruin for a distance of 30 paces there are the remains of houses 
and many sherds. 

No. 62. This is a double ruin 220 yards southwest of No. 49. 
The segments are along the northwest face of the mesa. Both ar,e 
more or less D«shaped. The southwest segment is much the smaller 
and looks to be the older of the two. The straight side of the 
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other segment is now a massive pile of rock and must have ‘been 5 
stories high. This mound is 17 paces long and 10 paces wide. The 
two segments are about 80 paces apart. The buildings of the loop 
part of each was of adobe, each covering a considerable area. Much 
broken pottery covers the site of each of these loops. Some 200 peo- 
ple lived in these two villages. The position of these two villages was 
commanding, overlooking the valley and fields below; and in the 
days of their glory these settlements must have presented a pic- 
turesque view, perched thus on the mesa’s edge. 

No. 63 and 63-a, b, c, d, e. This is another very large D-shaped ruin 
323 yards east of No. 62. The rock mound of the straight side of 
the village is on the northwest face of the mesa and is large and 
wide. On a sand knoll a half mile east of No. 48 there is a large, 
almost round ruin. On the red mesa southeact of No. 63-a there are 
four small D-shaped ruins. 

No. 64. This is a large ruin across the wash from the sheep dip, 
460 yards east of Hubbell’s store at Ganado. The ruin is a large 
stone affair, laid off in almost the form of a square, about 60 feet 
to a side. (It was not measured.) There are cross-sections. This 
building was constructed of rock and was a massive affair, as is 
shown by the huge heaps of stone that now mark the site. But very 
little pottery shows. Mr. Hubbell advised that digging in the debris 
brought nothing to light. The ruin is on private property. The 
wash (Pueblo Colorado wash) is now encroaching on the ruin and is 
now undermining its northwest walls. Houses seem to have occu- 
pied a ridge from this ruin almost halfway to HubbelTs store. These 
seem to have been of adobe and are now represented principally by 
broken pottery. This ruin probably belongs to the Tusayan group. 
It is undoubtedly older than the D-shaped ruins of the region. 

This ruin was mentioned by Dr. Fewkes (8:127) who states ^‘Pot- 
tery from this ruin is ancient, much older than from Kintiel.” In 
Handbook of American Indians {ll:v 2, p. 976) he also mentions it 
as follows: 

'‘Wukopakabi (‘great reed or arrow house’)*. A ruined pueblo, con- 
sisting of a number of mounds very much worn down, covering a 
rather small site, at Ganado, on the road between Fort Defiance and 
Kearns canyon, Arizona. It is locally known as Pueblo Ganado and 
Pueblo Colorado. It was inhabited in the ancient times by the Pakab 
or Reed people of Hopi, who migrated from Wukopakabi to Awatobi 
(q. V.). After the destruction of the latter village, in 1700, they 
went to the Middle Mesa of the Hopi and founded a town on the east 
side; subsequently they moved to Walpi, on the East mesa, where 
their descendents now live. These people, as their name signifies, 
were warriors, and traditionally they were related to the Zuni. Their 
descendents hold at the present time in December, a war celebration. 

—-^Pueblo Colorado. — a local name. Pueblo Ganado, — Fewkes (8:127) 

*The Navajo name of this village is Tal«a-hadi cheVl Cvallcy place of round 
house or village). 
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(Span., ‘sheep village,’ another local name).” 

No. 66. This ruin is about one and a half miles northeast of No. 
10. It was very similar in construction to the latter ruin and was 
also large. Its straight side was 22 paces long and is 8 feet high in 
height of mound now, its circumference is 130 paces. No kiva shows. 

Nos. 66-69 and 69 1-2. Some 7 miles west of the Cornfields school 
over in the Tertiary rounding hills and ridges there is a shallow 
“lake” of water a few hundred yards wide and one-fourth mile long 
in a naturally dammed up northeast branch of Steamboat (Hogay) 
wash. A sand dune has blown across the wash and has dammed the 
stream. About this valley many Navajos now have their sheep, run- 
ning them in the hills and watering them at this pool. In the flat 
country about the lake the Navajos have also fenced in a considera- 
ble area for farming and pasture purposes. In the old times the 
village people used this valley, but were never a numerous popula- 
tion, On a ridge east of the wash about 2 miles northeast of the 
lake, sherds and some stone indicate the site of a very small village. 
South of the wash between this village and the lake there is con- 
siderable broken pottery in two different places on a sand ridge. On 
a sand ridge just east of the lake there are more scattered pottery 
and the outlines of a few house-rooms. A small village was also 
seen west of the wash, about a half a mile west of the well three- 
fourths of a mile north of the lake. It is here given as 69 1-2. The 
villages were all small and were either built of adobe or of friable 
sandstone which has crumbled to dust with age, though durable Ter- 
tiary sandstone was near, especially to the last two ruins. The ap- 
pearance and smallness of the villages seem to indicate that they 
were possibly only “summer” or hunting villages, not permanent resi- 
dences. In their present condition the shape of none of the villages 
but the last mentioned could be determined, 69 1-2 was D-shaped. 

This slight settlement of this valley demonstrates that there was 
no permanent water in it as now. It moreover demonstrates that 
these ancients were not engineers or they would have dammed the 
valley as the sand dune has now dammed it. 

No 69 3-4. These ruins are in the foothills of the Tertiary mesa 
east of Ganado Mission. One on a knoll is D-shaped; 3 nearer the 
mission were built of stone on all sides, one being triangular in 
shape. Also on a ridge nearer the mission there is another group of 
ruins. All except the first ruin seem to be very old, about the same 
age as No. 64. 

No. 70. Fragmentary remains of a village are now being un- 
covered in an east bank of Pueblo Colorado wash about 7 miles above 
Cornfields school. Part of a well shows, also a fireplace 10 feet below 
the top of the bank where the village is being undermined by the 
stream. The writer was told that much more of a village showed up 
to a few years ago but has sinde fallen into the encroaching stream.^ 
The fact that the village is entirely covered over with 10 feet or more 
of stream wash shows that the valley aggraded itself after the place 
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was abandoned. The original size of the village can not now be 
conjectured. It is probably Tusayan in age. 

No. 71. This is a ruin across the wash one-half mile directly west 
of No. 70. It is a ruin in the flat near the “Three Buttes”, but north- 
east of the center one, about 2 miles southwest of Ganado. It is D- 
shaped and 197 paces in circumference, with straight side on the west. 
The straight side, made of stone, is 46 paces long. The original vil- 
lage had been added to, especially at the south. The original straight 
part, the highest part now, was 26 paces long; the added straight 
part is not so high by one-half. The adobe part of the village was 
large, now represented by a conspicuous, wide earth mound, over 
which many large pieces of broken pottery are strewn. Probably 
200 people lived in this village. 

No. 72. This ruin is one and one-half miles northwest of the Corn- 
fields school. It is on a descending ridge from the highest finger- 
ridge-promontory that jots out northeast from the mam white (Mc- 
Elmo) mesas northwest of the school. The village was in a north 
and south line (the direction of the ridge), was 100 or more yards 
in length, and was built in rectangular shape. It is now covered 
with a heavy drift of dune sand, with a wall showing only new and 
then. It was a village of large size. A characteristic thing about 
it is that decorated red ware is scanty, while old patterns and cor- 
rugated ware cover the whole southeastern slope of the ridge. It is 
the writer’s opinion that this village is very ancient. 

No. 73. This is a D-shaped ruin with straight-stone-building side 
23 paces in length. It is situated on a Tertiary sandstone ridge 
one and one-third miles northeast of the lake that is 6 miles west of 
Cornfields. Its position overlooked the valley in which the lake is 
located. While the ruin was D-shaped its pottery seemed to be old 
and it had the corrugated ware predominating. The straight side of 
the village was built of Tertiary sandstone. 

No. 74. On an isolated red (Wingate sandstone) promontory 
that projects eastward from the Tertiary-McElmo capped mesa 4 
miles somewhat west of north from the Cornfields school, a massive 
pile of hardish rock of the capping stone of the Wingate series was 
observed. The pile was between 7 and 9 feet high, was rather wide, 
and was 22 paces in length. Five house-rooms could be distinctly 
made out. If this was the straight side of a D-shaped village, as its 
pottery shows that it was, th<^ adobe part cf it has been removed by 
time. The village was nicely located for observation and for defence, 
as an observer from its top, 400 feet above the valley, could have 
seen anything that might move in the valley for a distance of many 
miles both above and below the village fort. It, however, was open 
to approach from the higher McElmo-Tertiary mesa 600 feet tp the 
west of it. It was probably built on the red promontory because of 
its view-position, because the rock there was durable, and because the 
narrow neck that connected^ it with the McElmo-Tertiary mesa to the 
Wafward could be easily defended. ^ 

No. 75. This is a D-shaped ruin on the bank northwest of Pueblo 
Colorado wash about 2 miles southwest of (below) No. 71. 
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76. This is a ruin in the flat near the Chinle me^a just east of the 
mouth of a north and south canyon 2 miles east of the school. It is 
D-shaped with the straight line on the north side, forming a big pile 
of stones. This ruin was found by Mr. Paul E. Gradall, the govern- 
ment stockman. A cross section through the long part of the loop 
of the ‘‘D” showed no walls, no burials and no whole pottery. It, 
however, showed that the place had been inhabited at two periods, 
with an adobe-sand stratum between the two layers of kitchen refuse. 
Besides Pottery fragments, several small bones were found in the 
lower stratum, but on account of their decomposed condition it 
could not be determined whether they were baby bones or bones 
of some small animal. One room of the straight side was also 
cleared, but showed nothing. Probably 100 people lived in this vil- 
lage, and each set of people lived there for a considerable time, judg- 
ing from the pottery fragments. The village is on a little knoll that 
is flanked both north and south by small washes that come down 
from the Chinle mesa to the northeast. These washes open up on a 
little pocket-valley northwest of the village where the inhabitants of 
that far off time undoubedly had their cornfields and where there is 
evidence that Navajos have had their cornfields recently, though 
there are no fields there now. 

Nos. 77 and 78. These are two small D-shaped ruins on a knoll 
which runs north .and south on top of the Tertiary mesa 400 yards 
directly west of Sunrise Springs. Judging from the size, not more 
than 40 people lived in either village. The ruins might have formed 
segments of a single village, but there is no evidence to show that 
they were. 

No. 79. This is a small ruin in the valley flats about 2 miles north 
of Sunrise Springs. It is in such bad condition that its shape and 
size can not now be determined. 

Nos. 80 and 81. Two ruins show on the north side of Sabito wash 
one-fofurth and one-half of a mile respectively east of the first dam 
on the same, 3 miles southeast of the Cornfields school. They were 
not visited, but from a distance they showed the characteristic rock- 
pile formation of D-shaped ruins. 

No, 82. This ruin is southeast of the wash on which Nos. 80 and 
81 are situated, north of and about a half mile east of the latter ruin. 
It is on a sandy knoll and is D-shaped. The stone ridge of the 
straight side is 18 paces long and is composed of hard Chinle con- 
glomerate limestone. Three rooms show on the ridge. The village 
was not occupied long. There are but few pottery fragments, and the 
adobe part is only a low ridge. 

No. 83. This ruin is 417 yards north of No. 82 on the same side of 
Sabito wash. It is similar to No. 82, except its stone ridge is longer 
and higher. It faces south and shows fou;r room depressions in its 
stone mound. There is also a depression south of the stone mound. 
The rock used in the construction of this ruin as well as the construc- 
tion of No, 83 was carried quite a distance, probably half a mile. The 
main stone ridge is 16 paces long. An additional room had been 
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added to the west end, set a little south of the main ridge, which 
gives the stone mound a little curved appearance. The mound is 
4 feet high. The part of the village south of the “great house” is 32 
paces deep. The adobe section, is now. a low mound and the pottery 
is scanty. The village evidently was not occupied long. 

Note: Nos. 80-83 obtained their water for farming and irrigating 
from Sabito wash, doing their farming in the valley of this wash ad- 
jacent. They also probably used the water of a series of springs a 
half a mile distant to the northwest for house-cooking use when the 
water of the wash failed. 

From these ruins eastward to Cross-Canyon a distance of 17 miles 
through an open valley and a part of the time through an open cou,n- 
try no ruins were seen. The greater part of this distance is over 
Tertiary sands with no rock and this may account in part for the fact 
that we did not see the characteristic stone-pile ruins, the villages 
having been built of adobe which has disintegrated. But near Cross- 
Canyon there is stone and yet no mounds of villages were seen. It 
is the writer’s opinion that the villages are few in that section be- 
cause it is distant from water needed for irrigation. 

No. 84. This ruin is on the top of an isolated low butte of Navajo- 
Wingate sandstone in the valley north of Pueblo Colorado wash 4 
miles sou.th of Sunrise Springs. The stone mound resembles a long 
sausage 4 feet in height curved almost to a half circle and so placed 
as to have its opening facing south. The village is 89 paces in cir- 
cumference, the adobe part being a considerable mound. Much pot- 
tery marks the site, indicating that the village was long occupied. It 
commands a long flat area along the wash adjacent. 

No. 85. This is a small ruin on the top of the Tertiary mesa one- 
eighth of a mile west of No. 84. Scattered rock and pottery frag- 
ments mark the site. Its size and shape can not now be determined. 

No. 86. This is a small D-shaped ruin near the top of the divide 
between Steamboat (Hogay) wash and Pueblo Colorado wash, one- 
fourth of a mile west of No. 85. Its stone mound is composed of 
Tertiary sandstone and volcanic tuff. Cnsiderable pottery marks the 
site. 

No. 87. This ruin, or set of ruins, skirts the west benk of .Fiu,eblo 
Colorado wash for a distance of more than 700 yards, a mile south- 
west of Ganado. The ruins comprise two series, one superimposed on 
the other. The latter so far as the writer has observed, consists of 
3 D-shaped ruins, at varying distances from each other of over 200 
yards. The former appears to have been a series of rectangular seg- 
ments, now leveled and covered with shifting silt and blown sand. 
The D-shaped villages are undoubtedly Zunian. The pottery of the 
first (oldest) ruins is very ancient, apparently belonging to the same 
series as^ th.e pujn near HubbelTs store (No. 64) across the wash a 
a half distant, placing it in the plH?bable Tusayan group. 

The encroaching wash is now undermining this series of villages, 
exposing the old house-foundations, fire places, ash heaps, and the 
intements in the ancient graveyard. Seven skeletons now show in 
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the river bank. One of these was buried in a cist, a fireplace had 
been built over another, and the comer of a wall is over another. 

One peculiar thing about this village and its burials, as with No. 
A-1, is that the skeletons exposed by wind and water were buried 
without ary pottery being placed in the graves. Moreover, in the 
burials in No. 87 fragments of baskets were found with the skele- 
tons. Have we found a Basket-making people living in villages? 
Only systematic excavations can determine this vital question.* 

No. 88. This is a small D-shaped ruin at the top of the mesa 
southwest of the road leading southeastward from the Petrified For- 
est to the top of the mesa southeast of Pueblo Colorado wash 3 miles 
southeast of Ganado. It was built of Tertiary sandstone and adobe^ 
Probably 26 people lived in it. Its place was commanding as a view- 
station for which it was probably used. A similar ruin was seen on 
top of the same mesa one mile f'Jjrther south, and another across a 
canyon two miles still further south. 

Ruins in the Steamboat (Hogay) Region. 

Eighteen miles nearly west of Cornfields is Steamboat Canyon at 
the mouth of which is Steamboat trading store, called Hogay by the 
Indians. A mile west of the store Steamboat Canyon’s waters reach 
a south-southeast flowing wash, called Steamboat or Hogay Wash. 
This wash heads far northward in the Black Mesa, Salahkai Mesa 
country, finally joining Pueblo Colorado wash 20 miles below Sunrise 
Springs. It drains an area as large as the state of Rhode Island 
and runs over and cuts through a diversity of rocks. Mesaverde, 
Mancos, Dakota, McElmo, and Tertiary. In its middle course about 
Steamboat (Hogay) where it is -usually a dry wash except of course 
in the rainy season, it has cut through the Dakota far into the Mc- 
Elmo. Also to the eastward of this wash Steamboat Canyon and 
other side canyons have cut far back into the Dakota and through it 
into the McElmo for miles, leaving finger ridges extending westward, 
capped with Dakota rocks, sandstone, shale and coal. The sand- 
stone of the Dakota is hard and resists weathering and consequently 
is good building material. The high, fingered ridges made good 
building sites for the peoples of the long ago. By hoarding the wa- 
ter supply of the springs, side canyons, and that of the main wash, 
by retaining dams, they had water for village use. By the use of 
this retained water and the flood waters in summer they were able 
to raise crops in the valleys. The valley flats of the side canyons 
and main wash are wide and of good land, that of the main wash 
being from a mile to 2 miles wide in some places. Not only did they 
raise c^ops by irrigation but probably by dry farming, as coujd be 
done today. Along the wash below Steamboat every available side 
wAsh and spring was used. Consequently a large population once 
lived in this region and a surprisingly large number of villages occu- 
pied the finger-like mesa-tongues that project westward the 

main mesa northeast of Steamboat and Steamboat (Hogay) Wash. 
Below is a description of the ruins visited. 

»cjrie« of villages was discovered by Mr. Paul E. GradalL 
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Ruins east of the first northeastward encroaching side canyon as 
one nears Steamboat from Cornfields. On proceeding to Steamboat 
from Cornfields by the northeast route over the top of the mesa, a 
canyon 160 feet deep cut throu,gh the Dakota far into the underlying 
White McElmo, suddenly looms up in front of one and he is com- 
pelled to change his course southwestward almost to a south direc- 
tion. At this time he views with awe the black coal-capped mesas 
with their underlying white collars and tunics of McElmo sandstone, 
a series of villages of small size loom up in the foreground, proba- 
bly outposts for the villages at Hogay and Steamboat. Those visited 
were as follows: 

No. 89. This ruin is on the very edge of the canyon on the bench 
east of it, 2 miles east of Steamboat. It is a double ruin^ both seg- 
ments being D-shaped. The straight side, rock-pile mound of each 
shows rooms. The rest of each was made of adobe. The straight 
side was on the west facing the canyon. Considerable broken pot- 
tery marks the site. 

No. 90. A small D-shaped ruin was seen about 600 yards south- 
west of No. 89. Considerable pottery marks this site. 

No. 91. This is a D-shaped ruin 1 mile south of No. 89. While it 
approaches the D-shape, it also inclines somewhat toward the circular 
type, more than most of the ruins of the region. Its north line is 
a massive pile of rock, its south section a large adobe mound. There 
are indications that there were also outlying buildings. The plaza 
is now represented by qu,ite a depression. Much pottery now marks 
the site and is scattered over quite an area about the ruin. 

No. 92. Across the widening mouth of the above canyon on a 
ridge around another point northwest of No. 91, northwest of and 
adjacent to the road, there is a considerable ruin with a massive pile 
of rock for its northwest line of buildings. It was D-shaped and 
must have had at least 100 inhabitants. Its condition shows much 
age, and much pottery is scattered all about it, indicating that it 
was inhabited foi; a considerable time. 

No. 93. This ruin is about one-half mile west of No. 92. It is 
on the northwest side of the road and close to it. Many pottery 
fragments of large size, a few foundation walls, a kiva depression, 
a plaza depression, and the characteristic rock heap still show. The 
village was D-shaped and of about the same size as No. 92. Like 
that village it has the appearance of being very old, though belong- 
ing to the Zunian group. 

Ruins about Steamboat (Hogay). The trader’s store at Steamboat 
is situated at the west point of the south lobe of the mesa that faces 
Steamboat Canyon on the northwest. The mesa is capped with 120 
feet of Dakota rock, showing much coal; a mine at the store, from 
which coal is now being furnished for the Ganado Mission, shows a 
5 foot seam of coal, 6 inches of hard slate and then a foot more of 
coal. As one proceeds northeastward up the canyon the McElmo 
formation, which shows at the base of the Dakota at the store, grad- 
ually rises and the mesa becomes correspondingly higher. Some 
distance northwest of the store a side canyon cuts into this mesa 
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running back for a half a mile, leaving a northwest lobe to the 
northwest of it, which, in turn, is flanked on the northwest by the 
main Steamboat (Hogay) wash. This lobe also has a small project- 
ing lobe on its northwest front a mile and a half northwest of its 
westernmost point. These lobes are woo>ded and are more or less 
narrow promontories in shape and height. Here among the pinyons 
and cedars the ancients erected an incredible number of villages — 
these people seemingly preferring the wooded districts to open areas 
in direct contrast to the peoples about Pueblo Colorado wash valley. 
Below are the ruins examined, the ruins being located for the writer 
by Mr. Paul E. Gradall and Mr. Ernest Fautz of Steamboat store 
while he examined them, so as to facilitate the work: 

No. 94. (See plan on page 169.) This ruin is on top of the mesa 
one-half mile north-northeast of the store. It is the first village on 
the mesa as one proceeds northeastward from the store. It is com- 
posed of a central building of stone, in which several rooms show. 
This, from its position, was evidently the citadel of the place. Sur- 
rounding this center is an oval mound which represents a circle 
of buildings. Some rock was used in the construction of the part 
of the mound west of the central edifice, the rest was evidently of 
adobe. Some excavation work has been done at the place. Many 
pottery fragments show all about the ruin. The village was large. 
At the north an addition was added after the main structure was 
completed. This village had probably 200 inhabitants. 

No. 95. This is a very old circular ruin about 400 yards southeast 
of No. 94. It is represented by a large depression and pottery frag- 
ments. It was probably built of adobe, as no rock shows. 

No. 96. This is a rectangular ruin, 62 paces long by 35 paces in 
width and running north and south. It shows 2 plazas. The west- 
wall building was of heavy rock and is now a crumpled pile of dis- 
integrated stone. 

A depression surrounded by a raised rim shows 100 yards south- 
west of this ruin. Whether a plaza, a reservoir, or a ruin was not 
determined. 

No. 97. This is a ruin about due northwest of No. 94 on the west 
edge of a mesa. There is also a more recent small D-shaped mound 
as an addition on the northeast side of this ruin. 

No. 98. This ruin is represented by parallel piles of rock, a kiva 
depression, and much broken pottery shows on the east face of the 
mesa. Probably 100 people lived in this village. 

No. 99. Hogay ruin. (See plan page 159.) This ruin is about a mile 
up on top of the mesa northeast of Steamboat store and about a mile 
northwest of Steamboat Rock. It is in the main in circular form 
with added additions. It is the largest ruin in the Steamboat region 
and the largest circular ruin yet seen by the writer. It is next in 
size to the circular ruin at Eighteen-Mile Spring and Kintiel; the 
walls of the first ruin are reported to be still 8 and 10 feet in height. 
Its center was a circle of buildings built of stone, with a ‘‘tower^^ 
building on the northwest. The circular part, exclusive of the 
'‘tower", is 149 paces in circumference. The '*tower-"mound is now 
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capped with a Navajo altar. The circular plaza is now 8 feet deep, 
and the massive rock-mound surrounding it stands 10 feet above the 
land around it. A rectangular stone-walled addition 20 paces by 24 
paces was added to the main stone stru.cture on the east after the 
circular part was completed. Several detached mounds of stone 
representing village segments also show to the west and southwest- 
ward of the circular part. About the ruin there are heaps of debris 
that probably represent adobe additions, refuse heaps, and burial 
mounds. Some pot-hunter has dug up all these earth mounds with- 
out leaving any record of his finds, so far as the writer can learn. 
The village, including its additions, was of large size. Probably 
400 people lived in it when it was in the height of its power. 

The circular-ringed mound, added ‘"tower^^ and eastern addition 
appear to be a more recent village than the villages represented 
by the smaller ruins of the section, probably being on an older site. 
It was in this, probably, that the villages in the vicinity made their 
last stand before being driven from the country. 

No. 100. Some 400 feet northeast of No. 99 (Hogay Ruin) across 
a little draw there is the ruin of another D-shaped village, 34 paces 
in length on straight side, and 41 paces in diameter across the loop. 
There has been much excavating in the loop-part. Many pottery 
fragments show. 

No. 101. This is a D-shaped ruin that appears among the pinyons 
one-eighth of a mile northeast of No. 99. Many sherds are seen 
here. 

No. 102. Inland 1 mile northeast of No. 99 (Hogay Ruin) and 600 
yards nearly north of Steamboat rock there is a triangular ruin, 16 
paces at base, northwest wall 32 paces, and southeast wall 30 paces. 
The northwest wall is longer than the triangular part, of which it 
forms part of one limb. The rock mounds are now 4 feet high. This is 
a ruin of one of the recent villages, judging from its appearance. 
Much J)roken pottery of large size marks the site, especially on the 
east and southeast sides. 

No. 103. Across the second wash on the second lobe-projection 
one-half mile west of No. 99 there are two circular villages and an 
elongated one. Of course they may be segments of the same village, 
as they are close together, but only by excavation and by the exam- 
ination of the pottery of each could it now be determined whether 
th^y were occupied simultaneously or not. They are at least very 
similar in structure. 

No, 104. About a mile south of ‘No. 103 there is a D-shaped ruin 
having its northwest tier of buildings of stone 33 paces in length, 
and 24 paces in width, with the diameter of the loop part of the ^‘D" 
24 paces. It was noticed that the sraight side was wider than is 
customary for the stone-mound side of the D-shaped villages, seem- 
ingly to have three tiers of rooms paralleling the ridge, 

NdV 106r A small ruin of the old type was seen one-eighth of a 
mile southeast of No. 104. As it was getting dark when the writer 
found it, this ruin was not examined. 
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No. 106. This is a ruin across the first canyon on the second 
lobe of the ridge about a third of a mile northeast of No. 99. It is 
the ruin of a D-shaped, almost circular village, now containing a de- 
pression which probably represents a kiva. Most of the walls were 
built of stone, the largest buildings being oni the west and northwest. 

No. 107. (See plan on page 158.) This is a ruin with a double 
plaza depression, 400 yards southwest of No. 106. Its northwest line 
of buildings, now a mound of rock, was built of stone 43 paces in 
length. A part of the walls of the smaller segment were also of stone. 
The straight side of the larger segment was of a double tier of rooms. 
The rest of the loops were of adobe. The plazas are now 4 feet 
deep. The mound southeast of the larger plaza is quite wide. Much 
excavation work has been done in the adobe part of this village and 
about the refuse heaps. A stone heap was noticed northeast of the 
ruin, probably representing an ancient oven. ^ 

No. 108. About 400 yards southwest of No. 107 there are the re- 
mains of a very ancient village. It seems to have been very large 
and circular. It is now represented by a depression surrounded by 
a raised rim, about which there are scattering pottery fragments. 
No rock shows. 

No. 109. On a small northwest lobe of the mesa one mile west of 
No, 108 there is a very small D-shaped ruin. Another small ruin of 
about the same size was seen about a quarter of a mile northwest of 
No. 109. Judging from their small size these seemed to be outpost 
villages. 

No. 110. This ruin is on the southeast face of the mesa one- 
fourth of a mile northwest of Steamboat store. It was D-shaped and 
faced the morning sun. Some of the walls show, but the village as 
a whole is in a poor state of preservation. 

No. 111. Some 100 yards down the ridge southwest of No. 110 
there is a circular depression 147 paces across, surrounded by a 
raised ridge of adobe-sand and decomposed rock. Considerable pot- 
tei^y shows. It evidently represents a very old ruin judging from 
its s'urface appearance. 

No. 112. About 77 paces down the ridge southwest from No. Ill 
there is a double D-shaped ruin with quite a deep circular depression 
south of the stone wall of which the northwest part was built. This 
part of the wall stands up as a conspicuous mound. The northeast 
part of the village looks older than the other part. 

No. 113 Abou^t 110 paces down the ridge southwest another 
ruin shows. The village was of considerable size, but is now almost 
leveled. 

No. 114. This is a very small ruin. The village was built in the 
form of a square with northwest and east tiers of buildings of stone. 

No. 116, This is a very small ruin 500 yards northwest of No. 114. 

No. 116. This is another small ruin nearly west of No. 115. 
Both it and No. 116 were D-shaped with west line of buildings of 
stone. 

Two other much older ruins show on farther down toward the 
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point of the mesa, the last one being quite large and both being 
more or less D-shaped. 

Note: In the vicinity of these ruins in the canyon towards Steam- 
boat store there is a seeping spring and around the point toward the 
main Steamboat (Hogay) wash is Sheep springs, from which there 
is quite a flow of water. There were probably other springs near 
these ruins in the old times. 

Ruins down Steamboat (Hogay) wash from Steamboat to Bear Spring 

Down the Steamboat (Hogay) Wash from Steamboat store for a 
distance of about 8 miles the white McElmo crops out in the vallev 
while the blacker coal shale bearing Dakota formation flanks the val- 
ley on each side, forming a bluff series of from 50 to 160 feet in 
height on the northeast side of the stream; the southwest side of 
the wash was not visited. And again on this northeast side each 
cutting-back canyon runs back for several miles while the residual 
segments of the Dakota between these side washes jot toward the 
main wash in promontory form. Moreover, just before reaching 
Bear spring the capping rock changes from Dakota to Tertiary of 
the Chuska epoch. Yet the promontory-like projecting mesa-segment 
still continues. Furthermore, throughout the whole distance these 
projecting tongues have been village sites in the old times, where 
the peoples of those far-off times could view out the land and watch 
for approaching enemies, as well as overlook their farms in the 
valley. The largest villages were at Bear Spring and another spring 
3 miles northwestward up the wash. Below are descriptions of the 
villages visited: 

No. 117. (See plan on page 158.) About two miles southwest 
of Steamboat store a side canyon has cut back into the first mesa 
southwest of that store. On the northwest lobe of this mesa ap- 
proaching the promontory part towards the southwesternmost point 
near its northeastern rim there is a medium-sized ruin. Its north- 
western tier of buildings forms a right angle with a southeastern- 
extending wing so that the two almost represent a.capital L in shape. 
The upper half of the stem of the L which is ,here thickened# forms 
the base of a D-shaped village, walls of which were all built of stone. 
The stem has a small addition added to it at its top in an outward 
slant from the main stem. Much village-debris, and scattered pot- 
tery extends west* and northwest of the L-stem. . And southeast of 
the whole ruin here is a semicircular earth mound of village debris 
of what was probably an adobe village, graveyard and .rubbish heap. 
Southwest , of ruin 4 sites of cist-shaped inclosures show on the 

hill-side in ^th^ |orm of little squares inclosed in slab-rocks set on 
end. The wjjte^ dug up one of these and it proved to be a “vent- 
ilator” to a" grave, a small opening leading up through this cist- 
like box' frpjn head of the grave. The writer .examined . the 
Ghoptute ^Gq^^te) graveyard at Deep Creek (Ibapah), Utah, years 
agqjand the.ititi^ments were there made with just such “ventilators” 
“tlirooigh whiph the spirit of the dead could come and go at will 
in visiting t^e body/' so the chief medicine men asserted. The writer 
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even saw the woman who was killed by Joe Lee's sheep, and a Mrs, 
Pon Dugan buried in that way. How many more house people were 
buried thus in this place and what relation these people were to the 
ancestors of the Goshutes, if any, can not now even be conjectured 
from the present meager knowledge of the burial customs of this 
people. It is hoped that more such graves can be found in the 
undisturbed state, so that definite data can be obtained to establish 
the relationship. (The other cist-like enclosures seem to have been 
cooking places.) 

No. 118. This ruin is represented by an irregular pile of rock with 
some wall outlines showing, 86 paces south of No. 117. It was 

small and inclined toward the D-shape. A mound probably rep- 

resenting an oven shows northwest of the main mound. 

No. 119. On top of the mesa east oi the wash 2 miles below No. 

118 there is a small D-shaped ruin built on top of another and 

larger ruin. ' 

No. 120. (See plan on page 159.) About 700 yards southeast of 
No. 119 across a northwestward extending side wash-canyon there 
is a large ruin, showing considerable age. Its northern part is 
D-shaped and seems to be the last part erected, though excavation 
might determine otherwise. Some 400 yards southwest of this 
ruin there is the ruin of an apparently very old village, now leveled. 
And on a promontory 40 yards west of this village and about the 
same distance from No. 120 there is the ruin of a ‘‘tower". Some 
broken pottery, and a large pestle hole and three smaller ones, 10 
inches and 4 inches in diameter show in the rock floor. Whether 
these three house clusters represent villages or segments of a single 
village can not now be determined. With the writer's hurried exam- 
ination, it could not be determined whether parts of the different 
segments are older than the others, though from su,rface appearance 
some parts seem to be much older. 

This set of ruins commands a spring in the valley adjacent to 
the northwest of a projecting ridge of basic Dakota sandstone cap- 
ping the McElmo formation at that location. The Navajos now have 
the spring walled up and use it as a watering place for their stock, 
also obtaining their water for house use from it. It is not a large 
spring, yet it would furnish water for quite a village as the villagers 
lived in that long ago. The tower-lookout was no doubt built over- 
looking it so as to protect this spring as well as view out the country. 
This village (or group of villages) was built to command this spring, 
and the villagers did not leave such an admirable site adjacent to 
ample farm lands without being driven out of it. 

No. 121. Bear Spring Ruin. (See plan on page 169.) In a side 
wash which projects approximately aboT3.t north half a mile north of 
the main Steamboat (Hogay) Wash there is a spring issuing from 
the base of th6 Chuska Tertiary 60 feet below the mesa top, the can- 
yon here being probably 60 feet wide and 60 feet in depth. The 
spring is walled and seems t6 furnish quite a quantity of water, 
judging by the Navajo camps in a 2-mile radius of it, whose stock 
and families must get their water from this spring. Moreover, as 
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now, this was a large spring in the days of the villagers. 

Abutting the canyon wall and extending up to it on the west side 
of the canyon facing the spring there is a rectangular ruin whose 
fallen hou,se-walls now form a massive pile of Tertiary rock. Pro- 
bably 250 people lived in it when it was at its best. The west side 
of this ruin is 66 paces in length, its south row of buildings, 30 
paces, and its north row still longer. The canyon formed the east 
line, its walls being almost perpendicular on this side. It and the 
three house-walls inclosed a court or plaza. The mound of the house 
rooms on the three sides is now from 10 to 12 feet in height. The 
remains of three rock structures still show within the court, as does 
a circular depression which probably represents a kiva. One room 
of the north hou,se-series has been dug into, exposing many pottery 
fragments. Some small rooms along the canyon front have also 
been excavated, and considerable digging has been done in the kiva, 
where human bones were found, — a human femur now lying on top 
of the dirt thrown out. A recently abandoned Navajo stone house 
now stands 300 yards south of the ruin. 

The village was built on the site not only because of the water in 
the spring, but to hold the spring, and the villagers did not abandon 
its living waters and their farm lands in Steamboat (Hogay) Wash 
adjacent without being driven from the site. 

General Discussion 

As stated previously, the ruins of the last series of villages 
bu^ilt were undoubtedly Zunian. This, as we have said, is borne 
out by both Navajo and Zunian Traditions. The Navajos also assert 
that the villagers here were continually at war with each other and 
with the Athapascan peoples for a long time. They then divided and 
a part of them went to the Hopi country, as we now know that region, 
and the rest went to the region of the Zuni, so the medicine men have 
related to me just recently. This, too, is borne out by the traditions, 
as parts of the same clans now live at Zuni and Hopi. (Fewkes 8:- 
p. 124). Moreover, the Navajos have a Zuni clan incorporated in 
their tribe, the descendants of captured 2hi.ni women at the time the 
Zuni were expelled from the region. The name of the clan is Nana- 
shthezihn, black-horizontal-stripe aliens (Zuni). Also, according to 
Cushing, (ll:vol. 2, p. 1016), the Zuni are derived from two parental 
stocks, one of which came originally from the north, the other from 
the west or southwest, from the country of the lower Rio Colorado. 
The latter, who resembled the Yuman and Piman tribes in mode of 
life, joined the others after their settlements in the Zuni valley. To 
this nucleus there were many accretions from other tribes and stocks, 
as well as many desertions from it, in both prehistoric and historic 
times.” 

In writing of the Asa phratral organization of the Hopi, Dr. Hodge 
(ll:vol. 1^-pp. 99-100), states; “Asa Ctansy mustard'). A phratral 
~OTganization of the Hopi, comprising the Chakwaina (Black Earth 
kachina), Asa (Tansy mustard), Kwingyap (Oak), Hosboa (Chapparel 
cook), Posiwu (Magpie), Chisro (Snow bunting), Puchkohu (Boome- 
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rang hunting-stick), and Pisha (Field-mouse) clans. In early days 
this people lived near Abiquiu, in the Chama region of New Mexico, 
at a village called Kaekibi, and stopped successively at the pueblos of 
Santo Domingo, Laguna, Acoma, and Zuni, before reaching Tusayan, 
some of their families remaining at each of these pueblos except 
Acoma. At Zuni their descendents form the Aiyaho clan. On reach- 
ing Tusayan, the Posiwa, Puchkohu, and Pisha clans settled with the 
Hopi Badger clan at Awatobi, the remainder of the group continuing 
to and settling first at Coyote spring near the east side of Walpi 
mesa at the site of modern Hano. This village the Asa afterward 
abandoned on account of drouth and disease, and went to Canyon de 
Chelly, about 70 miles northeast of Walpi, in the territory of the 
Navajo, to which tribe many of their women were given, whose des- 
cendents constitute a numerous clan known among the Navajo as 
Kinaani (High-standing house). Here the Asa Jost their language, 
and here they planted peach trees in the lowlands; but a quarrel with 
the Navajo caused their return to Hano, at which pueblo the Tewa, 
from the Rio Grande, in the meantime had settled. This was probably 
between 1700 and 1710. The Asa were taken to Walpi and given a 
strip of ground on the east edge of the mesa, where they constructed 
their dwellings, bu.t a number of them afterward removed with some 
of the Lizard and Bear people to Sichomovi.^^ 

In writing on the subject *‘Cliff -dwelling”, Mr. Holmes (ll:vol 1, 
p. 306) makes this statement concerning the Asa people^s wandering: 

‘*A well authenticated tradition exists among the Hopi that about 
the middle of the 18th cenury a group of their clans, the Asa people, 
deserted their village on account of an epidemic and removed to Can- 
yon de Chelly, where they occupied cliff -shelters for a considerable 
period, intermarrying with the Navajos.” 

In writing about Walpi, Dr. Fewkes (ll:vol. 2, p. 902), makes the 
further statement about the Asa clans of the Hopi: ‘‘The Asa clans 
migrated from Zuni.” 

In writing about the Hopi village of Sichomovi, this further state- 
ment (ll:vol. 2, p. 563) concerning the Asa clans is made: “The Asa 
people were Tewa in kin, coming originally from the Rio Grande 
valley and settling successively at Zuni and in. Canyon de Chelly. 
This people, with the Honani, founded Sichomovi, and is now one of 
the strongest clans on the East mesa, Only one or two members now 
live at Walpi; a few live in the Middle Mesa villages, but none at 
Oraibi.” 

In writing of Shipapulima, and Zuni heaven. Dr. Hodge (11: vol, 2, 
p. 651), gives information as to the Zuni belief as to their origin, 
as follows: “Shipapulima (Zuni: ‘mist-enveloped town*), from shipia 
‘mist*, ulin ‘surrounding*, imona “sitting place of.* — Cushing). The 
Zuni name of the traditional place of origin as well as the final rest- 
ing place of the Zuni, Keresan, and other Rueblo tribes, whence came 
the go-ds who taught them their arts, agriculture, and ceremoniegr 
By the Zuni it is said to be a group of pueblo ruins on the Rio Man- 
eos, a tributary of the San Juaii^ in southwest Colorado; to the Bio 
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Grande pueblos (called by them Cibobe) and the Jamez (to whom it 
is known as Uabunatota) it is a lagoon m the same locality.” 

More information is given by Dr. Fewkes (ll:vol 1, p. 664), con- 
<;erning the make-up of the Zuni stock in his Hopi treatise, as follows: 

‘‘The ruins along the lower iLittle Colorado, near Black Falls, known 

as Wukoki, and those called Homolobi, near Winslow, are 

-claimed by the Hopi as the home of ancestral clan?. Wukoki may 
have been inhabited by the Snake people, while the inhabitants of 
Homolobi were related to southern clans that went to Walpi and 
Zuni.” 

Dr. Hodge (llivol. 1 p. 269), also makes this statement concern- 
ing the movement of Zuni clans under the subject “Chichilticalli”: 

“Owing to the glowing account of the place (Chichilticalli — red 
house) given ‘by Fray Marcos de Niza in the preceding year, Coro- 
nado and his followers were ‘much affected by seeing that the fame 
of Chichilticalli was summed up in one tumbled-down house without 
any roof, although it appeared to have been a strong place at some 
former time when it was inhabited, and it was very plain that it had 
been built by a civilized and warlike race of strangers who had come 
from a distance' (Castaneda). The same writer also states that it 
‘was formerly inhabited by people who had separated from Cibola. ” 
(The ruin was seen before reaching Zuni, so was south of it, probably 
In the sou,thern part of Arizona, somewhere in the Gila country.) 

In speaking of the ruins of Kinnazinde and the two Kintyels (Kin- 
tiels), the one near here and the one in Chaco canyon, the following 
short statement (ll;vol 1, pp. 691 and 698) is made attributing their 
building to clans of the Zuni tribe, as follows: 

“Kinnazinde (probably Kinazhi, or Kiniazhi, ‘little pueblo' — also 
spelled Kinna Zinde). The Navajo name of a small, ancient, circular 
pueblo near Kintyel (q. v.), Arizona, believed to have been occupied 
by the people of the latter place as a summer settlement. 

Kintyel (Navajo: Kintyel or Kintye'li from kin, ‘pueblo house', 
tyel ‘broad', ‘broad house' — Matthews; also spelled Kintiel and called 
Wide Ruins.) An unusually large, ancient, circular pueblo ru’n on 
Leroux wash, about 23 miles north Navajo station on the S. F. 
Pac. R. R., Arizona. According to Zuni traditions the village was 
built by the Hlteetakwe, during the migration of the Bear, Crane, 
Frog, Deer, Yellow-wood, and other Zuni clans. The Zuni origin of 
the pueblo has been borne out by archaeological study of the ruins.” 

“Kintyel. A ruined pueblo in Chaco canyon, N. W. N. Mex. It 
figures in Navajo legend as in course of erection during one of their 
aarly migratory movements and later as a ru,in. Its builders are not 
Icnowi . (though supposed to be Zunian and same is born out by Na- 
vajo traditions. — Fewkes). As previously noted, Fewkes (8:p. 127) 
makes this statement in a footnote. 

“The name Kintiel, or Broad House> is applied by the Navajos to 
"at least two circular pueblo ruins in the southwest^ One of these is 
the Chaco canyon, and is said also to have been contructed by the 
Ennis.” 
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It would seem from the above that the Asa clans, once a part of 
the Zuni, traveled about all over the Pueblo country, living for longer 
or shorter periods at different places. Then they finally went to 
Hopi and from there they went to Canyon de Chelley 45 miles north- 
east of Cornfields, where they built many villages and cliff-houses, 
probably going there through the Steamboat-Hogay gap. There 
they lost their language and there their women were taken by the 
Navajos till in sore straits they returned to Hopi where they now 
form a part of the inhabitants of two of the villages. 

And again we find that part of the Zuni clans came from the north 
and that they believe that their ancestral home was a group of pue- 
blos on the Rio Mancos, a tribf'jtary of the San Juan in southwestern 
Colorado. There is also traditional evidence that many of the gentes 
of the ancestral pueblo migrated northward-northwestward from Zuni 
at a later time, subsequently returning to the parent village. There 
is also ample evidence, as the writer has shown in his previous re- 
ports, that the Hopi and Rio Grande pueblos wandered back and forth 
over the plateau country both in| recent prehistoric times, and also in 
historic times, and it is likely that in the more remote prehistoric 
times they similarly roamed about, each of their migrations leaving 
a group of villages to puzzle the archaeologist. 

Now aboa.t the villages themselves. So far as surface observa- 
tion can tell, they all had circular kivas, unless it is the large ruin 
at HubbelPs store (No. 64). On the other hand, neither the Hopi 
nor the present Zuni have circular kivas. “The circular kivas of 
Kukutcomo, the twin ruins of the mesa above Sikyathi, near Walpi, 
are the only ceremonial rooms of this form known from the Hopi me- 
sas. These were the work of the Coyote clan and are of Eastern 
origin.” Fewkes. But Dr. Fewkes is of the opinion that the present 
rectangular kivas were derived from the circular kiva or are modi- 
fications of it. On this subject he says: (12:pp. 23-26.) 

“There is no architectual feature in southwestern ruins more dis- 
tinctive than the ceremonial rooms, or kivas, but as these have never 
been recognized throughout a large part of Arizona, it is important 
to determine the character of the ceremonial rooms of the Navajo 
Monument ruins and to compare them with kivas at present used by 
tho Hopi. 

“While as a rule there is great similarity in secular rooms in dif- 
ferent culture areas of the southwest, the more archaic ceremonial 
rooms of these regions vary considerably. The rooms ordinarily 
called kivas are of two distinct types, circular and rectangular. There 
are two kinds of ‘circular kivas, one having pilasters and banquettes 
to support the roof, the other without pilasters, apparently roofless, 
but surrounded by high walls as if for the purpose of obscuring the 
view from the neighboring plazas. The circular kivas do not form 
a part of the house mass, being separated some distance from the 


^ *Both kinds of circular kivas are found in the cliff-ruins at Casa Blanka and iu 
Mutnmy cave in the Canyon dc Chelly. 
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secular rooms. From all that can be learned it appears that the 
round kiva is an ancient type, its position in the rear of the cave in 
such cliff -dwellings as Spruce-tree House and Cliff •tPalace indicating 
that this form is as old as the building itself. The circular type with 
pilasters, is confined ‘wholly to the eastern region,* having been 
reported from the Mesa Verde, the San Juan and many of its tribu- 
taries, Chaco canyon, and certain ruins west of the Rio Grande. Cir- 
cular kivas somewhat ihodified are found also in many of the Rio 
Grande pueblos, where they are still used. A subtype of circular 
kivas without the pilasters but provided with one large banquette 
is the common form of circular ceremonial room in the Navajo Na- 
tional Monument and the Canyon de Chelly. The modern represen- 
tative of this subtype is the Snake kiva of the Hopi, which has be- 
come rectangular, the large banquette (tuwibi . . . .) being modified 
into the ‘spectators'. 

“The corresponding ceremonial rooms at Zuni and in the prehis- 
toric Hopi pueblo are rectangular in form and of simple architecture. 
Similarly shaped ceremonial rooms, not subterranean, are still in use 
in modern Hopi pueblos. As a good example of this archiac form of 
ceremonial rooms at Walpi may be mentioned that in which the Flute 
altar is erected and in which the Flute secret rites are performed.** 
This ancestral room of the clan is a rectangular chamber forming 
part of the second floor, and is entered from one side. The Flute 
clans came from a pueblo, now in ruins, in the north, but after union 
with the Ala, who lived at Tokonabi, they settled at the Snake pue- 
blo, Walpi, So it may be supposed their ancestors also had no special 
kiva, but celebrated their secret rites in an ordinary house. 

“The fraternity of Sun priests likewise erect their altar and per- 
form their secret ceremonies in a room, not in a kiva; so do the 
Kalektaka, or warriors. None of these rooms is commonly regarded 
or enumerated as a kiva, but such chambers are believed to be direct 
representatives of the ceremonial rooms built above ground as a part 
of the house, in the manner more characteristic of ceremonial rooms 
in Arizona ruins. 

“The ruins in the Navajo Monument (Segi Canyon region) have 
ceremonial rooms allied on one side to the kivas in the San Ju2n re- 
gion, and on the other to rooms in the Little Colorado ruins that may 
have been built for ceremonial use. The latter are constructed 
above ground, inclosed by other houses, ard are rectangular in sh'^ne, 
with lateral doorways. Some of these rooms, as at Betatakin, con- 
tain each fire screen and a fire-hole, as in a circular kiva, the ven- 
tilator being replaced by a lateral doorway. It is possible that 


*A Kiva in Tmkey-Housf in Segn canyon and also in Kaykotc canyon at Kcycnta 
are of th^ six-pilastered type. 

"*^The8C rites m all the Hopi pueblos are performed, as in ancient times, in 
rectangular rooms not called kivas The Snake rites arc performed now as when 
the clan lived at Tokonabi m subterranean rooms (k yas), the present form of 
which is rectangular instead as circular, as at Totonabi. 
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when the Snake people inhabited their northern homes, before thehy' 
came to Walpi, their ceremonial rooms were not built, as at present,, 
partly underground, and placed at a distance from the secular houses* 
The ceremonial rooms of this clan and of immediate relatives when 
living at Tokonabi or in the Navajo Monument (Segi Canyon) region 
may have resembled those of the Black Falls cluster of ruins* The 
subterranean position and separation from the other rooms may be 
regarded as modifications due to foreign influences after the clan 
arrived at Walpi. 

“The sunken or subterranean situation of the ceremonial assembly 
room or kiva, of the pubelo region is an architectural survival of a 
people whose secular and ceremonial rooms were subterranean.** 
This feature may not be autochthonous in this area, or limited to it 
geographically, having probably been derived from people of kindred 
culture of the west coast, as pointed out by Mr. Ernest SarferUs ar- 
gument on this point, which would seem to be conclusive if subterra- 
nean kivas could be found in the Gila and Little Colorado regions.*** 

“The forms of pueblo kivas, circular or rectangular, are not de^ 
rived one from the other, but suggest different geographical origins. 
The circular form, confined to the eastern Pueblo area, bears evidence 
of having been derived from the cult’rre of a people inhabiting a for- 
ested region; while the recangular form strongly suggests a people 
of a treeless habitat. Both circular and rectangular subterranean 
assembly rooms existed in aboriginal California in historic and pre- 
historic times. The archiac or prehistoric culture of the Pueblo re- 
gion is closely related to that of the west coast in other particulars, 
that do not concern the subject of this article. 

“When the Snake clans lived at Tokonabi, and the latter at Wuko- 
ki (on the Little Colorado), so far as known they had ho su,bterra- 
nean rooms isolated from the others for ceremonial purposes, but 
used rooms so closely resembling other apartments that they may 
be called ‘living rooms’. Even when they came to the Hopi mesas 
they may not have had at first a specialized ceremonial chamber. 
A study of Arizona ruins reveals no rooms identified as ceremonial 
that are isolated from the hoaj,se masses. This is true of the ciff- 
dwellings and pueblos, and it is probable that the differentiation and 
separation of kivas from secular houses, found in modern Hopi pue- 
blos, are an introduced feature of comparatively late date. At Zuni 
a rectangular room, not separated from the house mass, serves as a 
kiva, the custom in this respect approaching more closely that found, 
among their kindred, the ancient people of the Little Colorado river, 
than among the more modified Hopi of the present time. 

appears that in some of the ruins of the Navajo National Monument thcrc- 
werc both circular subterranean kivas and rectangular rooms used for ceremonial 
purposes. At Wukoki the former do not exist but two of the latter can be rccog- 
nited, one of which has a construction like a ventilator. 

/ ^‘None of the five Walpi kivas is older than 1680, and one or two arc of later 
^dt|siruction.“ 

und Dorf bic den Eingeborencn Nordamerikas, in Arch, fur Anthr. N. F. 
vU, Heft 2 and 3. 
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“While some of the rooms identified as ceremonial in proceeding 
pages are rectangular in shape and not isolated from secular rooms, 
the circular type seems to have been found in Utah, and at Kitsiel 
(Keetseel) and ruins near it. South of Marsh pass circular kivas 
are less abundant, and it appears that somewhere in this region is a 
line of demarkation between ruins with circular kivas and those with 
rectangular kivas. In prehistoric ruins from Marsh pass southward 
to the Gila valley no rooms have ever been identified as kivas, al- 
through the cavate ruins called Old Caves, near Flagstaff, are 
subterranean rooms entered from the floor of the room above, which 
may have served for the performance of religioai.s rites. 

* “From a comparison of some features of the kiva in the cliff-dwel- 
lings of the San Juan and its tributaries with those of the Navajo 
National Monument it would appear that while the ceremonial rooms 
of the latter in certain details are like those of the former, in some 
cases their form and position are different. So far as this resem- 
blance goes, it may be reasoned that the San Juan ancients influenced 
by their culture the northern Arizona cliff-dwellers, but there is scant 
evidence of the reverse, that is, that the San Juan pueblo borrowed 
from the culture of the northern Arizonians any architectural feat- 
ures, especially in the form and construction of their kivas. The 
theory would be logical that the prehistoric migration of culture was 
down rather than up the river, and the symbolism of the pottery con- 
tributes interesting data supporting this conclusion.*^ 

The pottery, as we have seen, readily divides itself into two series 
one approaching the ancient Tusayan type (though remotely so), the 
other the Zunian type ju,st prior to the coming of the Spaniards. 

The Tusayan type of village here is not very different from the 
numerous ruins in the Hopi country, and probably represents an east- 
ward migration of those people at some remote time; they may even 
prove to be the ruins of an earlier Zunian migration. The Zunian 
type of ruins, however, is peculiar to the region, differing in some re- 
spects from any ruins previo'U.sly described. The ruins are mostly 
circular or D-shaped; but instead of being built around a kiva as a 
center, as the circular and D-shaped ruins in southwest Colorado and 
southeast Utah are built, the most of them are built around a cen- 
tral plaza. And again, they combine the “great ho'j.se** and “tower** 
of the McElmo, . Cannonball, Montezuma, and Yellow -jacket canyons 
of Colorado and Utah with their structures. Moreover, the D-shaped 
ruins have the straight side of the “D** on the west or northwest here 
and in the Colorado region they are on the south or southwest side, 
and are also found to be so constructed in the Kayenta country. In 
this region the straight side of the “D**, or the round side that cor- 
responds to At in the circular ruins, was bu,ilt of stone where stone 
was at all available, the rest of the village being built of adobe or 
wickerwork plastered over, or was just a camp site without buildings. 
A ^ew. ruins in the Kayenta country were similarly built; but no 
'"exactly similar ruin is described elsewhere though ngins of a some- 
what similar type are described in Colorado, as will be mentioned 
later. 
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The straight side of the “D” was of stone and was probably 4 or 
more stories high, corresponding very much to the “great houses^' 
and “towers” to the northward, but differing from them, they all 
formed the west, northwest, or north side of the plaza of the D-shaped 
or circular village. Their position would seem to place them as 
windbreaks against the fierce winds of winter, and also to serve as 
ceremonial rooms, (Observation towers, lookouts, the “strong-house'^ 
and possibly storeroom of the place. The scanty pottery about each 
one and the abundance about the rest of the village seem to bear ou,t 
this conclusion. It has been suggested that the straight side of the 
“D” was always on the main valley or mesa-front side, but the writer 
has not found it so. It has also been suggested that the D-villagea 
in Colorado faced the ancient home somewhere in the Utah-Colorado* 
country and that here face the Zunian home. This is mere conjec- 
ture based on no known facts. The villages are a combination of the 
“great houses” and the D-shaped ruins of the Colorado-Utah area 
combined in one structure, with the loop-side of the “D” on the south- 
east, east, or south side, instead of on the opposite side as in that 
region. 

It might be added here that no ruin in this region has ever been 
excavated, at least with findings recorded. Consequently, what the 
earth-mound part of the circle or “D” of these villages may have 
buried within it is only conjecture. Some have suggested that this 
mound is simply the rubbish pile of the stoine village; but in most 
cases it seems too large to have been thus exclusively formed, the 
moj.nd containing piore material in bulk than that of the stone edi- 
fice itself. If it should prove to be such, we must conclude that the 
villagers must have lived here a very, very long time. Furthermore, 
if the mound was simply a rubbish mound, it would be composed 
mostly of ashes; but the few cross-sections the writer has made do 
not indicate a sufficient quantity of such material to justify such a 
conclusion. On the other hand, excavation has shown that burials 
were made beneath these heaps. Large amounts of calcined stoine 
also show which were evidently used in the cooking process and also 
probably in the sweat bath ceremonies. The writer’s cross-section- 
ing also showed no signs of walls of any kind, though there some 
villages which show stone foundations of buildings in this section. 
The writer must conclude, as he has previously intimated, that these 
earth mounds were the resident part of the village, at least in good 
weather. From observations so far made they seem to have been 
composed of open air quarters and adobe and lattice-wickerwork 
plastered- over rooms probably of a more or less temporary nature, 
as well as the dumping place and burial ground. 

It might be added that it is hoped that before another year there 
will be enough excavation^work done in the region to clear up this 
subject, the request for permission to do excavation work is now 
pending through the good offices of the Kansas Academy of Science. 

Dr. Fewkes describes somewhat similar ruins in Colorado under 
the heads “Circular Ruins with Peripheral Compartments”^ and 



ALBERT B. REAGAN 


183 


•‘Great Houses and Towers”, though a difference between the ruins he 
describes and those here can be readily seen. Below is appended his 
findings, (13;pp. 31, 33, 40, 42, 43, and 44) as follows: 

“Circular Ruins with Peripheral Compartments 

“It has long been recognized that circular ruins in the southwest 
differ from rectangular ruins, not only in shape but also in structural 
features, as to relative position and character of kivas. The relation 
of the ceremonial chambers to the houses, no less than the external 
form of the two, at first sight, appear to separate them from the 
pure type. They are more numerous and probably more ancient, as 
their relative abundance implies. 

“These circular ruins, in which group is incHded certain modifica- 
tions where the curve of one side is replaced (generally on the south) 
by a straight wall or cord, having several concentric walls; again, 
they take the form of simple towers with one row of encircling com- 
partments, or they have a double wall with inclosed compartments. 

“Many representatives of semicircular ruins were found in the re- 
gion (southwestern Colorado) here considered, some of which are of 
considerable size. The simplest form is well illustrated by the D- 
shaped building. Horseshoe House, in Hackberry CanyOfn, a ruin 
which will be considered later in this article. Other examples occur 
in the Yellow Jacket, and there are several others as Butte Ruin, 
Emerson, and Escalante Ruins, in the neighborhood of Dolores. 

“In contrast to the rectangular village type consisting of a number 
of pueblos clustered together, but separated from each other, where 
growth takes place mainly through the union of compartments, the 
circular ruin in enlarging its size apparently did so by the addition 
of new compartments peripherally or like additional rinis in exogen- 
ous trees. Judging from their frequency, the center of distribution 
of the circular type lies somewhere in the San Juan culture area. 
This type does not appear in the Gila valley or its tributaries, where 
we have an architectural zone denoting that a people somewhat dif- 
ferent in culture from the P^i.eblos exists, but occurs throughout the 
“Central Zone”, so-called, extending across New Mexico from Colo- 
rado as far south as Zuni. Many additional observations remain to 
be made before we can adequately define the igroup known as the 
circular type and the extent of the area over which it is distributed,” 

Emerson Ruin 

As a type ruin, the Emerson ruin is here given according to Dr. 
Fewkes: 

“This r^in crowns a low hill about *3 miles south of Dolores. The 
form of the mound is semicircular with a depression in the middle 
around which can be traced radiating partitions suggesting compart- 
- mehts. Its outer wall on the south side, as in many other examples 
of this type, has fallen, and the indications are that here the wall 
was straight, or like that on the south side of Horseshoe Ruin.”^ 
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“GREAT HOUSES AND TOWERS 

“Great houses and towers differ from* pueblos of the pure type but 
may often be combined with them, forming composite hou.ses arranged 
in clusters called villages. Castles and towers may be isolated struc- 
tures without additional chambers, or may have many annexed rooms 
which are rectangular, round, or semicular in form 

“Structure of Towers. 

“While the author has found no ruin of the same ground plan as 
Sun Temple on the Mesa Verde, D-shaped towers or great houses 
from several localities distinctly recall this mysterious building, and 
thp'»‘e may be an identity in use between Sun Temple and the massive- 
walled structures of the McElmo and Yellow Jacket; what that use 
was has not thus far been determined. If they were constructed for 
observatories we can not account of the square tower in the South 
Fork of Square Tower Canyon, from which one cannot even look down 
the canyon, much less in other directions, hemmed in as it is by cliffs. 
Isolated towers are often too small for defense; and they show no 
signs of habitation. 

“Are they granaries for storage of corn or places for rites and cere- 
monies? Do they combine several functions — observation, defense, 
and storage of food? Thus far in studies of more than 30 towers 
and great houses not one has been found so well preserved that 
enough remains to determine its use, and yet their walls are among 
the best in the southwest ruins 

“No writer on the prehistoric towers of Colorado and Utah has em- 
phasized the fact that a large number of these buildings are semi- 
cirular or D-shaped, but it has been taken for granted that the fallen 
wall on the south side was curved, rendering the tower circular or 
oval. In most cases this wall was the straight side of a D-shaped 
tower. Dr. Prudden, who first recognized the importance of a union 
of towers with other types of architecture in the McElmo district, 
says: Towers of various forms and heights occasionally form a part 
of composite ruins of various types.’ He says also: ‘Several of the 
houses are modified "by the introduction of a round tower,’ And 
again: ‘At the head of a short canyon north of the Alkali, which I 

have called Jackson Canyon each building consists of an 

irregular mass of rooms about 200 feet long, with low towers among 
them.’ 

“Several towers have accompanying circular depressions with sur- 
rounding mounds. This association can well be seen in Holmes Tower 
on the Mancos Canyon and in Davis tower and one or two others on 
the Yellow Jacket. These depressions, sometimes called reservoirs, 
have never been excavated, but from what is known of rooms ac- 
companying towers in the western section of Hovenweep Castle it 
may be that they indicate kivas. Some towers have no su.nken area 
in the immediate vicinity, especially those mounted on rocky points 
ot perched on boulders. At Cannonball Ruin there are several kivas 
side by side in one section and towering above them is a massive 
walled tower and other rooms.” 
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The last above are the only villages that are almost exactly similar 
to the ruins here, a tower-section accompanied by a depression (pla- 
za) surrounding mounds, and Dr. Fewkes does not say that any 
of these towers and circular depressions with surrounding mounds 
are D-shaped as practically all are here. 

^The writer^s conclusion is that the Zuni clans originated in Colo- 
rado or Utah and migrated southward to Zuni, leaving the peculiar 
D-shaped and circular ruins behind them as they migrated, the more 
recent ruins being those left by the same peoples on one or more of 
their northward migrations from Zuni. A study of the open ruins 
from the top of the Chinle-wash-divide 6 miles northeast of Ganado 
to McElmo canyon in Colorado through a natural gap of open country, 
would undoubtedly throw some light on the subject. The more re- 
cent ruins here, as previously mentioned, probably belong to a recent 
migration of the Zuni, as both the traditions of the Navajo and Zuni 
assert. 

Whether the Tusayan peoples were driven out by nomadic tribes 
or by the Zu^ni, or whether they became incorporated with the latter, 
can not be determined with the data at hand. A Navajo tradition 
has it that they were all one people and that after wars among them- 
selves and with the Athapascans they separated, one part going to 
Hopi and the other to Zuni. The last comers, the Zuni gentes, seemed 
to have no enemies in the region for a long period of time, as they 
scattered in small villages which would have offered but little re- 
sistance to a formidable enemy. This conclusion is borne out by the 
fact that the D-shaped villages were built anywhere where suitable 
rock could be obtained to build the ‘‘great house” part of the struc- 
ture. Moreover, high points and promonitories that could have been 
easily defended were usually not used as village sites by this people, 
as in other sections of the Navajo country. Then there came troubled 
times, and, they seem to have been swift in their coming. To meet 
the emergency villages were built to hold the springs, and the tower- 
village at Sunrise Springs was hurriedly constructed, an older village 
on the same site being torn down to construct the edifice. The large 
circular ruin of Kintiel, 26 miles to the southward, Hogay Ruin at 
Steamboat, and the large circular ruin at Eighteen Mile spring, were 
probably erected at about the same time. Also at about the same 
time Ruin A at Cornfields was hurriedly built, being added to as clan 
after clan sought that location and its walls for protection, as can 
be seen by the ground plan. Then the region was abandoned, the 
latter ruin showing by the scantiness of its pottery fragments and 
its small graveya|:d and refuse heaps that it was occupied only for a 
short time. Since then the walls of the ruin have crumbled to long 
heaps of rocks, waiting the coming of the excavator and archaeo- 
logist. 
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ARCHAEOLOGY OF THE CORNFIELDS- GANADO REGION. 

ARIZONA— 1924 REPORT 

The work of the year 1924 was in the Cornfields-Ganado region, 
as was the greater part of the work last year. It covered a larger 
area there, it also verified former conclusions. 

It might also be added here that the earth mound east of the stone 
structure of the ruins of this region (in some ca‘',es surrounding Ine 
stone structure) is the so-called “ash-heap^' of most writers, others call- 
ing it the “refuse heap*\ The stone structures, in the main, are rec- 
tangular, and the villages were the homes of a “small hoai.se^*' people, 
though ruins A, 64, 99 (Hogay), 45 (Sunrise Springs, Tower Ruin), 
Kintiel, and Klagitoh, were large villages. Upon the refuse heap 
were thrown the ashes and discarded things, and the bodies of the 
dead were often buried in it. Their slogan seemed to be — “The body 
to the refuse heap, the spirit to Sipophe with the ancients.” (Hewett); 
but the findings in this region as well as in the Tuba-Kayenta re- 
gion is that many of these refu.se heaps were also camping sites, or 
contained summer structures of lattice work, which time has re- 
moved. 

Below is a description of the ruins examined in 1923 (the numbers 
beginning^ where they were left off last year): 

Nos. 122 and 123. These aie circular-D ruins, now in a field 
east of Pueblo Colorado wash between Ganado and ruin No. 26. They 
are now leveled and plowed over. The pottery is that of the D-type. 
A small jar was obtained from No. 123, having been dragged out by 
harrowing. 

No. 124. This is a small D-shaped ruin in the flat 2 miles southeast 
of Sunrise Springs, southeast of ruins Nos. 45 and 46. 

Nos. 125 and 127. These are small D-shaped ruins on the mesa 
about east of Sunrise Springs, a mile or so inland. 

Nos. 127 to 129. These three ruins lie southwest of ruins Nos. 48 
and 49 on a lower bench of the same ridge on which the latter are 
situated. They were all D-shaped and about of the average size of 
the “small house” ruins of the region. 

No. 128M. In the flats in the sand dune swept area about halfway 
between Mr. Black’s store at Cornfields and Su.nrise Springs, between 
the main road south of Pueblo Colorado wash and the wash, the wind 
is exposing much pottery and some rock over quite an area. The 
size of the vUlage represented is unknown. 

No. 129N. In the same flats, one mile southeast of ruin No. 128M 
there is a small D-shaped ruin. 

No. 130. About 3 miles southeast of ruin No. 129N and a half 
mile north of Smiler Brothers’ hogan, there is a D-shaped ruin of 
considerable size, but only a little pottery is shown. 

No. 131. V This is a D-shaped ruin upon the up-rfats about 2 miles 
nearly south of min No. 130. It was of medium size, of the “small 
house” type, and shows but little pottery. 

No. 132. This is a small ruin about a mile and a half northeast 
of ruin No. 131. It commanded a ridge. 
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No, 133. East of the road east of Pt^eblo Colorado wash and east 
of the big^ bend in that wash about half way between Cornfields and 
Ganado, there is a high isolated mesa. On its top there are some 
scattered potsherds and indications of a few rock walls, but not 
enough to tell the size and shape of the village, except that it was 
small, probably a watch tower. Since the mesa is adjacent to farm 
lands along the wash and would have been a good location for a 
fortified village, one is surprised to find such a small structure on. its 
top. 

No. 134. About one and one-half miles northeast of the isolated 
mesa mentioned under ruin No. 133, one encounters the north end of 
an almost north-sou,th ridge of the ‘‘C** division of the Chinle forma- 
tion. The formation is here capped with cherty limestone and its 
strata dip about 10 degrees west of south. The wash has cut a gap 
through this ridge and it is again exposed north of the wash. Just 
north of the ridge south of the wash there are some low mounds, and 
on three of these there are remains of ancient altars in piles of stone 
and petrified wood. The middle mound also shows that a small vil- 
lage once occupied its top, but the size and shape of this village could 
not be ascertained. Much broken pottery is now scattered about 
this site. 

No. 135. Aropnd the above mentioned ridge one-fourth of a mile 
east of ruin No. 134, there is a small village of the D-shaped type. 
It is situated between the ridge and a deep wash which it abuts. 
The wash did not exist at the time the village was occupied; but the 
flood waters which now course down it were evidently used by the 
villagers for farming. The village was made of cherty limestone, 
and though it was small, it now makes a conspicuous pile. The pot- 
tery, though large in size, is scanty, mostly showing in the walls of 
the wash and on its slopes. 

Northeast of an arroya one-half mile northeast of ruin No. 135, 
much pottery and some rock is being exposed by the shifting of the 
sand by the wind. No house foundations were seen, and as the for- 
mation is piled sand, the pottery and rock probably represent an- 
cient graves. The pottery is of large fragments. 

Ruins Nos. 136 to 155 are on bluffs (edge of the mesa) overlooking 
Pueblo Colorado wash from the east, east and southeast of Sunrise 
Springs. 

Ruins. Nos. 136 to 144 are on the same segment of the mesa as the 
Tower Ruin (ruin No. 45) at Sunrise Springs to the northeast of 
that ruin; and ruins Nos. 145 to 155 are on an adjacent mesa south- 
west of that ruin, southwest of an easterly ascending canyada of 
Pueblo Colorado wash. The lands farmed by these Indians were in 
the flats about Pueblo Colorado wash, and their water supply for vil- 
lage use wris undoubtedly obtained from the same source and possibly 
from shallow wells. The water in the inner flats of that wash is 
ntJW' within 6 feet of the surface and thousands of sheep are now wa- 
tered from shallow wells there. 

The ruins all seem to belong to the same series as the Sunrise 



188 ARCHAEOLOGICAL STUDIES IN THE NAVAJO COUNTRY 

Springs (Tower) ruin and are approximately of the same age. 

No. 136. On the west edge of the bluff east of the flats east of 
Pueblo Colorado wash 3 miles due south of Mr. Black's store at 
Cornfields and the post office there, there is a ruin 17 paces long 
which also shows an ash-heap mound. The pottery is scanty. 

No. 137. A very small ruin is located 150 feet southwest of ruin 
No. 136. It probably contained only a room. The sherds about this 
site are scarce. Some chipped flint shows. 

No. 138. This ruin is 100 feet southwest of ruin No. 137. It is 14 
paces long and has a large refuse heap forming the **loop" of the D. 
Considerable broken pottery and some arrow heads mark the site. 

No. 139. This is a ruin one-fourth of a mile southwest of ruin No. 
138. It has a small refuse heap, a few sherds and some arrow heads 
were found. The stone mound is high. The place was evidently not 
occupied long. 

No. 140. This ruin is one-fourth of a mile southwest from ruin 
No. 139. The walls of the building show in part of the ruin. Pot- 
sherds are scanty about the site. 

No. 141. This ruin is 400 yards southwest of ruin No. 140. It is 
situated on a mesa tongue which projects toward the northeast. It 
is 14 paces long. A very slight earth mound shows east of it. The 
pottery is scanty. 

No. 142. This ruin is 360 yards nearly south of ruin No. 141. It 
is D-shaped. Its conspicuous stone mound is 14 paces long, 6 paces 
wide, and 12 feet high. This mound is somewhat half -moon shaped. 
The plaza depression is large and 3 feet deep. The circumference of 
the village is 43 paces. Much pottery, some bearing new patterns, 
covers the site. The village was evidently occupied for a long time. 

No. 143. This ruin is on a projecting mesa-tongue, one-fourth of 
a mile due west of ruin No. 142. The stone mound is conspicuous. 
Considerable pottery marks the site, which indicates that it was 
probably occupied a long time. 

No. 144. This ruin is about one-fourth of a mile west of ruin No. 
143. It is the rujn of a small village, as was seen from a distance. 

No. 145. This ruin is on the mesa-bench on the bluff east of Pue- 
blo Colorado wash, about a mile east of Sunrise Springs store, and 
probably three-fourths of a mile southwest of the Tower Ruin (Ruin 
No. 45). It was composed of a series of buildings. Much pottery 
marks the site, which was probably occupied for a considerable time. 

No. 146. This ruin is about 380 yards across a canyada about due 
south of ruin No. 146. It is more or less D-shaped. It was occupied 
for a long time, judging from its numerous broken pottery fragments. 

Nos. 147 and 148. On higher ground some 400 yards to the east- 
ward of ruin No. 146, commanding a ridge, there are two ruins that 
have been reduced to level, probably being very old. The north ru.in 
still shows the D-shape, though only few stones show about it. Many 
pottery sherds, however, mark the site of each. 

No. 149. On a promontory about one-half mile southwest ot rttkh 
No. 14f there are the remains of a very large village. The rock pile 
is now in new moon shape, facing east. The refuse heap, though 
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subjected to much weathering and stock-tramping, is also large. 
Much pottery marks the site on all sides of the stone village mound. 

No. 150. This is a small ruin in the flat, 500 yards east of ruin 
No. 149. Quite a plaza depression shows. 

No. 151. This ruin is on a ridge one-fourth of a mile east of ruin 
No. 150 and on the second ridge inland one-fourth of a mile southeast 
of ruin No. 146. The village was large and D-shaped, the stone 
building part now being 18 paces long, 5 paces wide, and 6 feet high. 
It was long inhabited, as much broken pottery now covers the ash- 
heap and earth mound. Remains of a small altar also show north- 
west of the stone heap. 

No. 152. Up the same ridge about 50 yards north of ruin No. 151 
there is a conspicuous stone mound. East of this mound the refuse 
heap is small but to the east of the latter there is a conspicuous re- 
fuse mound covered with sherds. Some 100 feet south of the stone 
heap of this village there are remains of a large, older village which 
has been leveled with time. Considerable pottery, among which is 
some red ware, shows there. 

No. 153. On top of the same ridge, 400 yards north of ruin No. 
162, there is a ruin 17 paces long, built in crescent shape. East of 
it there is a rather large plaza-depression, and just east of this is a 
circular kiva-depression 16 feet in diameter. An earth mound 
shows to the east and southeast of the plaza-depression. There are 
also indications that other and more ancient villages once occupied 
this ridge. 

No. 154, This is a long ruin, or series of ruins, abo^i.t 100 yards 
north of ruin No. 153. East of the north group of this series, east 
of the plaza-depression, there are a large earth mound, the refuse 
pile, etc. This ruin seems much older than ruin No. 153. 

No. 155. This ruin is 150 feet north of ruin No. 154. It is small, 
is on the same ridge, and appears very old. 

No. 156. This ruin is southeast of an unnamed volcanic mesa 3 
miles northeast of Indian Wells (Biddahoochee). It was small and 
though volcanic rock was abundant it appears to have been built of 
adobe. It is represented principally by pottery fragments which en- 
circle the site. 

No. 166 1-2. This ruin is one-fourth of a mile across a hollow, 
northeast of ruin No. 10. It was small. Few sherds were scattered 
about the site, mostly black and corrugated ware. The village had 
evidently been used only as an outpost station. 

No, 167. This ruin is 6 miles northeast of White Cone store on 
the east edge of the present Hopi country. It is in a canyon to the 
north of the Kearns Canyon road about a quarter of a mile up the 
canyon, as the road ascends from thq flats to the top of the Tertiary 
mesa towards Kearns Canyon (Moqui) Agency station from Holbrook. 
The village was evidently small and was either built of adobe or of 
-Tertialry sandstone which has disintegrated. The scattered pottery 
now covers quite an area. The size and shape of the village can not 
now be determined. 
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No. 168. This is a ruin around the point of the mesa east of the 
Kearns Canyon road, one-half mile southeast of ruin No. 167. It is 
now represented principally by broken pottery and cobbles. Its size 
and shape is now indeterminable. 

This ruin and ruin No. 167 evidently gT3,arded the pass where the 
Kearns Canyon road now ascends the mesa from the flats to the 
southward. 

Ruins No. 159 and 160. These two ruins occupy the southeast 
point of the mesa that separates Steamboat (Murphy) Wash and its 
northeastern tributary at their junction. This tributary drains the 
region where the artificial lake is situated 5 miles west of Corn- 
fields. The mesa is here capped with volcanic rock and interstrati- 
fied tuffs and sand rock of Tertiary age, these being superim- 
posed on what appears to be McElmo rocks. At the point of the 
mesa there appears to be a denuded core of one of the Tertiary cra- 
ters that played such a part in those remote times. 

The two washes are wide and flat-bottomed here and in them even 
now the freshet waters spread out all over their inner valleys. Only 
3 miles below these sites the Navajos now raise large crops of corn, 
melons, and beans, by means of a flood-irrigation system — dry farm- 
ing plus the spread-out flood waters in the rainy season, the same 
system that is now used in the Hopi country. However, the Navajo 
is too lazy to make it as successful as the Hopi now do, or as the an- 
cient villagers did. Except in the rainy season both of these streams 
are dry washes, and the indications are that they were thus in the 
days of the villagers. The country in the vicinity was not searched 
for springs, but sf^ich probably exist and did exist in former times. 

Ruin No. 159 is in four sections, each section being built in rectan- 
gular form. Ruin 160 combines both the rectangular and the D- 
shaped forms, with much scattered debris. Only one section of this 
ru,in shows a high stone mound. The rest is more or less leveled. 
The scattered rock, however, seems to indicate tj;iat stone structures 
occupied all the sections. 

Neither village shows an ash heap, earth mound, or graveyard 
site that can be detected without extensive search. The pottery of 
both villages is different from any yet seen by the writer, except at 
just a few sites. No corrugated ware was found aibout village No. 
169 and only two crudely made potsherds, of this type were found 
about site 160. The other kinds of pottery are not plentif'’i.l, con- 
sisting principally of a crude, thin, coarse, practically unslipped gray 
ware with spare and crude decorations, sometimes resembling bird- 
tracks. No red ware was seen about these sites. 

The pottery would seem to indicate either a beginning stage of 
culture or a breaking down of a pueblo culture just at the vanishing 
stage. A find ac min No. 159, a drawing on a slab of tuff of what 
was at first supposed to be a horse, was thought to point to a jate 
state. No other such piece of t:iff was near the site, and’ the piece 
found was lying among a lot of broken pottery fragments. Should 
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this drawing be that of a horse, it would indicate that ^ese villages 
were occupied since the introduction of horses in the region. 

It is an established fact that the Asa people went from the Hopi 
country to Canyon DeChelley and built many of the cliff houses 
there. There they lost their langtuage, and their women were taken 
in marriage by the Navajos; but a quarrel with the latter caused 
them to return to Hano of the Hopis, their former home, which they 
found occupied by Tewa peoples, probably between 1700 and 1710. 
These Tewa were Indians who had fled from the Rio Grande during 
the troubled imes of 1680-1705 and had been given homes by the 
Hopis. So the generous Hopis took in the Asa people at Walpi. They 
also gave them a strip of ground on the east edge of the mesa where 
they afterwards constructed dwellings, but at a later time a number 
of them removed with some of the Lizard and Bear people to Sichu- 
movi. (Consult Fewkes, ll:vol. 1, pp. 99-100.) 

The natural route from the Hopi country to Canyon DeChelley 
would be up through Steamboat Wash-gap, past Steamboat and on 
through Chinle wash to Canyon DeChelley, as it is a valley all the 
way. And if these villages should prove to be “late sites^' they were 
probably bu,ilt as these people were journeying, either in going to 
Canyon DeChelley or on their return, apparently on the latter trip, 
as it would seem that their art of pottery making had almost dropped 
to the level of the Navajo type. The horse drawing, if it proves to 
be such, shows that they were familiar with that beast, as the draw- 
ing, though crude, seems to fairly well represent that animal, even 
showing his hairy tail outstretched, as the “horse^^ is depicted in 
running. The drawing also seems to represent the “horse” in the 
wild state. 

An analysis of the pottery and a close comparison of it with other 
pottery of the southwest shows it to be of the slab-house type, as 
are the black and white designs on the same. A more careful ex- 
amination of the drawing also seems to indicate that the beast has 
horns, cinidely represented, and that the figure is that of a running 
antelope instead of a horse. The pottery would definitely place these 
ruins as to age in the slab-house stage of culture. 

Ruins No. 161 to 163, or Salina (Standing-up-sharp-rocks-points) 
Springs ruins. Between the north hump of Salahkai mesa and Sohali 
Point there is a Tine of white (McElmo) buttes, capped partly with a 
Dakota cap. There are five of those prominent buttes, and numer- 
ous jutting spires and cone-shaped points, standing from 100 to 300 
feet above the plain, and though small in area on top, they make con- 
spicuous land marks. The country about these buttes is a McElmo 
rock region of poor soil; but to the west of the buttes, between them 
and Black Mesa, and in the canyons to the northwest there are ex- 
tensive fl^ 5 -^ith good' land that could be utilized for dry farming 
and flpod water irrigation, some being now so farmed by the Navajos. 
'At Salina (Navajo Tsalonnee-— tsea, rock; lonnee, standing-up-point- 
ed) there are numerous seeps and springs. And on Salakai ihesa 
adjacent there are several large springs. 
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On asking if there were ruins in the region, the writer was in- 
formed that none had been seer, except a fort on a rock-butte just 
scuth of Theater rock, and the writer's investigations in the regiou 
on July 4th (1923) failed to locate more than one other village of 
any size though there are undoubtedly other villages in the section^ 
An Indian also stated that near his place there were a village and a 
graveyard, many skeletons bein^ exposed at the latter place, but 
time would not permit the writer to visit this site. On the whole, 
however, the ancient villages appear to be scarce, which seems to 
indicate that there was no more water in the region in the time of 
the villagers than now. Otherwise, as villages could have been 
built in strong, naturally fortified places, the country here would 
have been covered with villages in that far off time, as are other 
similarly located vales in the Navajo country. 

No. 161. This is the fort village on the seconjJ mesa-butte north- 
east of Salina Springs store. The mesa is irregular in shape and 
250 feet in perpendicular height with vertical walls, except at one 
point on the north face where ascent is made over a rough trail to 
its top as it was in the days of the ancients. Surrounding the head 
of this trail the fort village was built, which with walls and guards 
along its broken section and piles of rock to be sued as Indian ar- 
tillery, must have made the place impregnable. 

On the whole, a practically continuous village line shows in an. 
almost northeast-southwest line for 83 paces, with extensions run- 
ning east and southeast. The village was of rock and now makes 
a conspicuous pile. Southeast of the village and also in the plaza 
there are remains of refuse heaps, which are most extensive about 
the east section of the village. This would seem to indicate that this 
section was inhabited longest, if not also the last. There are scat- 
tered buildings about the site, and pottery fragments on the point 
of the mesa 300 yards south of the village, which seems to show 
that there was a watch tower there. 

No. 162. This village ruin is on the east edge of a low McElmo 
mesa in the flats about a mile west of ruin No, 161. Its stone part, 
now a heap, is 22 paces in length and has a half moon shape. Its 
refuse pile has 'been mostly carried away, but the numerous broken 
pottery fragments show that the village was long occupied. 

No. 163. A small ruin was found on a bench just west of ruin 
No. 161. Its size can not now be determined. 

Note on the Salina Ruins: The pottery of these ruins show an 
admixture of Kayenta designs with patterns of the Cornfields sec- 
tion, as well as patterns quite dissimilar to those of those regions. 
The shape and paste of the pots also seem to indicate the coming pf 
peoples from some other section.The writer, however, did not have 
time to investigate this thoroughly. 

No. 164. On the’ mesa flat at the head of a side wash extending, 
south -southeast about 6 miles of Cornfield's store, a series of peculiar 
ruins was found. Four depressions extended in a broken line along 
a slight rise on the mesa in a line one-half mile in length. Three 
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other similar depressions were also seen to the son,thwest on the 
same flat. Around the head of a little canyon and its breaks much 
pottery was found scattered about, and one-fourth of a mile to the 
northwest another depression was observed. These depressions 
were each some 16 feet or less in diameter. The pottery about them 
was scanty and practically all of it was corrugated ware. The south- 
east two depressions were close to each other and not far from a 
small village that had been partly built of rock. These depressions 
could not have been kivas for so small a village, besides several of 
them were distant from it. They could not have been resevoirs, as 
there would have been but little water to store in their location. In 
many respects they resemble the pit dwellings of the Upper San Fran- 
cisco River (14) and those of the Pagosa Piedra region, Colorado. (16) 
More investigation will be needed to determine their status. 

No. 165. .One-half mile nearly west of the stone village mentioned 
under ruin No. 164 above, there is a medium sized ruin of the D-type, 
including the refuse ash heap. Its stone building was 24 paces long, 
and there are indications that there were also isolated buildings ad- 
jacent. Much pottery marks this site, most of which is corrugated 
ware of crude type. 

No. 166. This ruin is on the west bank of Pueblo Colorado wash, 
one-half mile northwest of Carrigan^s store at Ganado. One cor- 
rugated piece of pottery and several gray, unslipped pieces and scat- 
tered cobbles mark the site of this ruin that is now nearly washed 
away. No painted ware was found about the site. 

On a flat west of this ruin there are scattered potsherds, and on a 
little knoll near*by there are indication^ that there once was a village, 
which is now almost obliterated. 

No. 167. This ruin is on a sand dune on the northwest slope of an 
isolated Chinle mesa, east of and near Pueblo Colorado wash and near 
the big bend in that creek about a mile due west of ruin No. A3, west 
of the line of Navajo hogans west of the Cornfields-Ganado road. 
It is composed of two nearly parallel rows of mounds of Chinle lime- 
stone, each about 70 feet in length. No rooms and no general refuse 
mounds now show. Potsherds are scattered all abut the site and over 
a wide area surrounding it. A much decomposed human skeleton 
was found east of the ruin and that of a buried dog to the north of it. 
The village must have contained 100 inhabitants and was long in- 
habited. 

No. 168. This ruin is northeast of the Cornflelds-Cross-Canyon 
road. It is on top of the hill northeast of Sabite wash at the bend 
in that creek 7 miles north of east of Cornfields Day School. It is a 
small house ruin in D-shape, including its refuse-camp mound. Pro- 
bably 25 people live^ there a long time, the refuse material being 
now scattered over a large area. One characteristic piece of pottery 
jilJtfee ^y-step style is exactly like pieces found' at ruin A and ruins 
71 and 146 of the Zuni sites. Some of the pottery, especially that 
of the corrugated ware, however, seemed to be quite crude. 
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No. 169. (Klegitoh, earth- water ruin.) This ruin is situated just 
east of the Klegi-toh Indian tradirvj store, owned by Nils Hogner, 
about half way between Wide Ruin and Cornfields post office. It ia 
circular-horseshoe shape, with foundations of what appears to have 
been a low retaining wall of defense on the east, the other parts being 
massive piles of fallen rooms. It was built on a side hill facing the 
east so that it had a terraced appearance. It was also so b^ailt that 
its east wall abuts an east-running arroyo opposite a large spring, 
100 feet below which there is another spring. The Navajos say a large 
depression, 20 feet in diameter south of the ruin, was once a spring, 
but is now dried up. It, however, has more the appearance of a large 
kiva depression. Another somewhat similar depression abuts the 
village wall at the south. Three kiva depressions and parts of sever- 
al large rooms show within the ruin inclosure. 

In excavating for the store three skeletons were found, along with 
which were several corrugated jars, but no painte^ ware, JMr. Hogner 
informed the writer. The writer saw part of an exposed skeleton 
near the north side of the ruin, and one just outside of it on the south. 

The rooms of the village circle were small, as is shown by the 
ground-plan mound-formation, which can still be traced, one room 
being only a step in length. 

Much debris is scattered as refuse heaps south, west and southwest 
of the village, ba.t the amount is small in comparison with the size 
of the village, which seems to indicate that it was not inhabited long. 
The scarcity of pottery fragments also bears out this conclusion. 

The village was built in this location to command the water of the 
springs and was undoubtedly built in its fort-shape for defense. It 
had the flats of Wide Ruin wash to the southward for farm lands, 
being thus very favorably located. Probably 500 people inhabited 
this village at the height of its power. 

The building rock for the store and the present retaining walls for 
the two springs have been taken from the rock of the village mound. 
Some excavation work seems also to have been done about the site. 

Kintiel or Wide (Broad) Ru,in. This ruin was excavated and de- 
scribed by Dr. Fewkes, to whose work the reader is referred. (8:pp. 
124-134)) 

Several kiva depressions show within the inclosure. Several cir- 
cular depressions also show without the walls, which were probably 
also kivas, one especially noted about half way between the altar 
and barn, none of which were mentioned by Dr. Fewkes. 

The writer's visit to the ruin was for the purpose of obtaining 
sherds and he was surprised to find so few on the surface consider- 
ing the size of the ruin. Only a few characteristic sherds were found 
iit hours of diligent search by the writer and his wife. The refuse 
heaps were also found to be small for so large a village. Certainly 
a village of its size with so few sherds and such small refuse heaps 
was not inhabited long, unless the refuse was dumped} in the canyada 
bed that runs through the center of the village and was carried out 
by it in freshet times. For a detailed account of this ruin see Dr^ 
Fewkes above. 
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Fig. 3. RUINS AT KINNA ZINDE. 

Kinna Zinde. This ruin was visited August 5th, 1923. It is a long 
building, one end of which is round, the remainder being rectangular. 

It is perched upon a rocky ledge adjacent to a mesa on one side and 
overlooking broad flats on the other. It is still in a good state of 
preservation, parts of two stories still remaining. It is essentially 
a tower like those in McElmo and adjacent canyons in Colorado and 

Utah. , . 

The building was constructed of DuChelley sandstone which is ex- 
posed in a wash a half mile northeast. One-fourth of a mile north- 
east of this ruin just east of the road there is a heap of r<fck in 

which a square room shows. . . 

Like Dr. Fewkes, who also visited this ruin when examining Wide 
Ruin, the writer was struck with the scarcity of pottery fragments 
and other refuse about the site. Dr. Fewkes concluded that this vil- 
lage was a summer farm home, peopled by farmers from Kintiel, but 
the numerous light buff potsherds would seem to indicate that it was 
of later age than Kintiel. 

For a complete description of this ruin, see Dr. Fewkes above, p. 134. 
No 170. This is a ruin on top of the hill (mesa) one-fourth of a 
mile above (north of) Mr. Bob Mahan’s house at Kinna Zinde. It 
consists of four segregations of house-rooms extending in a north 
and south direction just east of the road for a distance of 400 yards 
The building sections were rectangular in shape. Opposite (east ol) 
them there are refuse piles,, giving each segment a D-shape appear- 
ance. ,The refuse pile opposite the north rectangular block was mucn 
A&rier than the others or was occupied later so that it has suffered 
lew by time. Much excavation work has been done in ‘*'6 
heaps.^ Diligent search failed to find many characteristic potsherds 

about the village site. 
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No. 171. This ruin is about 8 miles northwest of Cornfields. It 
is over' the mesa at the white cliffs about 6 miles nearly west of ruin 
No. 74. It was found by Mr. Paul E. Gradall and reported to the 
writer by him. It is wholly leveled, having been probably made of 
adoibe. Its site is now strewn with broken pottery. A small arroya, 
cutting through the site, has exposed a skeleton lying on its side in 
an east and west line, with head to the east. A corrugated pot had 
been placed over the bent knees, and a large food jar and a ceremonial 
vase had been placed over its head. Above it there had been placed 
a larige flat rock which, sliding down with the canyon cutting, had 
crushed the jars, parts of which were obtained by Mr. Gradall. 


ARCHAEOLOGY OF THE CORNFIELDS-GANADO REGION, 
ARIZONA, 1925 REPORT " 

The ruins examined in the year 1925 in addition to those previously 
reported are ruins 63 1-2 and 192x to 199x. 

Ruin 63 1-2 is a small house ruin on the mesa bench near ruins 
61-63, 3 1-2 miles east of the government school at Cornfields. It 
was small but from the numerou.s sherds one would judge that it was 
occupied for a considerable time. 

Ruin 192x here represents three ruins on an ascending ridge 
which slopes upward from the flats of Steamboat Wash northwest- 
ward toward the top of the Pleistocene (Tertiary) mesa about five 
miles southwest of Bear Springs ruin (No. 120). The villages were 
all small, of the regulation small-house type. 

Ruin 193x is a cliff ruin on the north side of a canyon sou.th of the 
Gallup road about two miles west of St. Michaels. Several well pre- 
served rooms show, all of which have been sacked by pot hunters. 

Ruin 194x. This represents several ruins in the wooded district 
between George Mahan^s store and St. Michaels, which shortness of 
time would not permit examining. \One of these ruins was of a large 
village and now makes a conspicuous pile. 

Ruin 197x represents a series of ruins on the sou.th side of an east- 
ward leading large wash and at several places near a series of springs 
and seeps at the head of another eastward -leading wash about six 
miles northwest of Steamboat store. These ruins, seven in number, 
are all small except the east two on the first mentioned wash. These 
two are very large and each shows a large refuse heap and graveyard, 
together with an enormous amount of scattered sherds. The people 
of these villages got their permanent water from the same springs 
that the Navajos now use in the vicinity and evidently farmed the 
same land that the Indians now farm. 

Ruins 198x and 199x are ruins back of Ganado mesa northeast of 
iG^nado and between Ganado and the head of Beautiful Valley. They 
were both small but show evidence in the pottery fragments that they 
were inhabited for a considerable time. 
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The Canyon DeChelly Ruins 

Canyon DeChelly trenches the north end of the west slope of the 
Defiance plateau, beginning in the Luchachukai range and joining 
the Chinle Wash in the vicinity of the Chinle Indian school in north- 
east Arizona. This canyon has as its northern branch a wash known 
as Del Muerto Canyon, so named because, it is alleged, the Spaniards 
(Mexicans) cornered a bunch of Navajos in it once and killed every 
one of them. The walls of these canyons are 800 to 1000 or more 
feet high with a flat floored, very narrow strip between the walls 
which for most of the year is patchy-green for the greater part of 
the canyon's course. In the canyon itself there are needles and pil- 
lars, the principal one 'being “The Monument" eighteen miles up the 
canyon from Chinle, a giant pillar 1036 feet in height. 

It is said that there are 1204 ruins in these two canyons; but the 
writer saw only those which are exposed in the first six miles of the 
main canyon above the Chinle school, and notes were taken only on 
the White House ruin situated here. 

White House, called chinne-ne a-kli by the Navajos, is a conspicu- 
ous cliff ruin, because of its walls being painted white, and, conse- 
quently it has been mentiored by every explorer or tourist that has 
visited the region since Simpson saw it in 1850. 

The ruin is composed of two parts as was the original village, a 
cliff house in a cliff under an overtowering roof of stcne and a village 
built against the cliff wall at its base. The lower part is being ou,t 
out by the creek, eight or ten rooms and parts of rooms still remain 
in this part, the ruins in the cliff house part are still intact practi- 
cally as Simpson described them in his report. 

About half of the kiva in the base village, the half toward the 
canyon wall, still remains. This kiva had a high banquette, fifty- 
two inches high, and the kiva above the banquette was still five feet 
high. The kiva inside the banquette was sixteen and one-half feet 
in diameter, and the banquette was 28 inches in width, making 
the upper part of the edifice a little over twenty-one feet in diameter. 
The roof to this building was made of poles, covered over with 
straight, small willow poles and brush. Over these were placed 
small brush, cornhu,sks and cornstalks, over which mud adobe was 
spread. The walls were plastered with brown adobe. No ventilator 
nor pillars show. 

The potsherds secured here were quite different from those of the 
Cornfields district. 

Other Ruins 

Nos. 200-202. These are ruins up Sabite wash east of the ruins 
previously described on that wash. They are each composed of a 
heap of cherty limestone of the capping rock of division B of the Chin- 
le formation. They were rectangular villages of about the medium 
size of the house villages. 

No.,.S03. This is a small house village on the bench west of the 

bove wash. It is on the Tertiary bench, and its mo^nd is composed 
of crumbly Tertiary rock. Many potsherds are scattered about the 
site. 
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Ruins 204-206. These ruins are on the bench-edge facing Pueblo 
Colorado Wash near the Ganadio-Indian wells wagon-road just south 
(west) of that stream. They are near the Indian settlement of 
Greesewood about twelve miles south of Cornfields, seven miles sooith 
of Sunrise Springs, and about nine miles nearly north of the burned 
Mu.rph^ store. 

No. 204. This is a series of small mounds on two parallel, gravelly 
points which project from the mesa northwest into the valley of 
iFueblo Colorado wash. There are seven mounds on the south ridge 
and five on the north one. Excavatin proved that they were not 
burial mounds, and they are too small to have been dwellings. They 
could have been ovens, but no oven refuse was found in them. Con- 
siderable crude pottery was collected about them, which somewhat 
resembles Navajo pottery but of a cruder make than they use to-day. 
The writer's conclusion is that the mounds are ‘^ancient” sweat houses 
of the early Navajos and that the pottery is early Navajo pottery 
but his conclusion should be held in abeyance until the sherds can 
be compared with a collection of very early Navajo pottery. 

No. 205. This is a large, practically leveled(, ruin, 300 yards south- 
east of No. 204. Its building, which was rectangular, was 100 yards 
long. The sunken “plaza” and the refuse heap are both large. Much 
pottery in sherds marks the site, and probably 200 people lived in 
the village when it was in the height of its power. 

No. 206. This is a small, rectangular ruin 100 yards south of no. 
205. While small many potsherds mark the site, which indicates that 
it must have been occupied a long time. 

No. 207. This ruin, which is quite small, is located 2 miles south 
of Cornfields and was found by the Black' boys. 

No. 208. (Eagle Rock or Togay R(U,in). About 2 miles west of 
Steamboat store there is a pinnacle known as Eagle (Togay) Rock. 
It is quite high and is composed of McElmo sandstone. Its top is 
flat and of considerable area. On this top there is quite a large ruin 
the ascent to it being by niches cut in the rock face on only one side 
of the rock pinnacle. Quite a bit of fairly good pottery has been 
secured from this ruin. 

No. 209. (Site 209 of Spier; Notes on Little Colorado Ruins, page 
360, also known as Flake's Ruin.) It is a U shaped ruin one and 
one-fourth miles northwest of Snowflake on the edge of the low land 
one-fourth of a mile southwest of where Silver Creek boxes in. It 
has been excavated to a large extent. Sherds about the site are 
scarce. The ruin is 80 by 70 feet. 

No. 210. On the top of the mesa 3 miles due east of Sunrise 
Springs there is quite a mound arranged in segments. It is 14 paces 
long in the main mound while several segments are only a little less 
in len^h. The refuse mound is low in each case (both opposite the 
main mound and the segments) and but scanty pottery strews the 
site. Three Navajo altars have recently been built on the sile. 

No. 211. Seven miles above the reclamation dam at Ganado, nine 
miles above Ganado post office, Pueblo Colorado Wash emerges from 
a practically boxed canyon which is cut in red De Chelly sandstone. 
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Below this the inner valley of the stream widens out to probably one- 
half to three-fourths of a mile in width, in a flat strip that is in 
the neighborhood of five miles in length, the canyon boxing in 
again before it reaches the Ganado reclamation project. This flat 
area was a place of extensive' farming in the long ago as it is by the 
Navajos now. The government is now putting in an irrigation dam 
for the Navajos on this site. 

The place where the wash emerges from the canyon is called Kin- 
lechee (Navajo: “kin”, pueblo house; “le”, a connective particle, and 
“chee”, red, so named because the rock walls of the canyon and the 
adjacent cliffs are red and the rocks of the village were also red.) 

In the long ago when this region was dominated by the village 
peoples they built the village of Kinlechee at the foot of a scraggy- 
fronted, small, isolated mesa about one-third of a mile below the 
mouth of the canyon. Here there was a village section and general 
graveyard in the flat, the latter being now mostly removed by the 
encroaching wash. Much of the village section has also been disturbed 
by the Navajos digging an irrigation ditch through it, along which many 
parts of skeletons are exposed. A middle section, composed of a U- 
shaped village, surrounded by detached rooms and much village de- 
bris, is exposed on a loW bench abutting the mesa, while another sec- 
tion tops the mesa. The top section is composed of a high tower on 
the southwest surrounding what was probably a kiva, northeast of 
which there are many low rock mounds of village sections. This 
part of the village also extends to the top of several isolated crags 
which were connected) by masonry. Several kivas show, as do several 
depressions which were probably used as resevoirs. 

The village was large and held a commanding and defensive posi- 
tion at the head of the flat region that was then a farming section, 
as now, and the wash furnished the inhabitants water for irrigation 
and village use then as it does the Navajos now. Probably 500 peo- 
ple lived here. 

This village is of interest, for Pueblo Colorado Wash derives its 
name from it in direct translation, Kinlechee being a direct equiva- 
lent of “Pueblo Colorado” in Spanish, and “Red Village” in English. 

No. 212. This ruin is known as Pete Springs ruin (Eighteen Mile 
Ruin of Fewkes and the early writers of the region. (8:p. 127), Camp 
100, White Rock Springs of Ives' Report upon the Colorado River of 
the West, and Keetseel of the Navajos of the immediate vicinity), 
being situated near Pete Springs, as the name implies. This spring, 
which was so named because a man by the name of “Pete” chiseled 
his name in bold letters on the canyon-wall directly above the spring, 
is known as Peshibitoh (Pipe Springs) by the Navajos; and as Spring 
No. 199 of Gregory (5:p 165). It is situated in a side canyon north- 
west of the Kearns Canyon-Fort Defiance wagon-auto road, seven 
TPiles^^est of Eagle Crag, nine miles west of Steamboat (Sheep 
Springs) trading store. The source of the water is contact of strata 
in Cretaceous sandstone. The spring is now dug out and resevoired, 
and the water is piped into troughs so that now thousands of sheep 
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are watered at it every day. • 

In the long ago this spring furnished water for the ancient peoples 
and the flat lands adjacent below the side canyon furnished them 
farming' land. To protect this spring and keep it in their possession, 
they built their fort village on the very edge of the mesa overlook- 
ing it so that the spring was commanded by arrow shots from its 
very walls, the mesa here being 30 feet in perpendicular height above 
the water of the spring. 

The village is circular with outer wall still standing from 7 to 10- 
feet in height, all made of well laid-aa.p rock which is mortared in with 
adobe mortar. The wall, which is of heavy make, differs from any 
other wall seen in the region by the writer, in that no buildings were 
ever built up to it, nor does it form the part of any building. It is 
a wall of defense pure and simple. Several feet inside of this wall 
there is an approximately circular wall to which buijdings were joined 
on its inner side. A large circular building, probably representing a 
kiva, occupies quite a space within the second wall, and several 
mounds, probably representing ancient buildings, also are scattered 
about the central space. 



Fig. 4. FIFTEEN MILE RUIN AT PESHBITOH SPRINGS. 

(About halfway between Steamboat and Kearns Canyon in the Na- 
vajo country, Arizona.) 

This is Tebungki (Fire House) of Fewkes, also called Beshbito by 
him, meaning water pipe (Spring) ruin. See Fewkes, J. Waller: 
Archaeological Investigations in New . Mexico, Colorado^ and Utah, 
Smithsonian Miscellaneorus Collections, vol. 68, No. 1, May, 193,7, pp. 
2-5. Dr. Fewkes considered that this village was a former home of 
the dans which afterward settled at the now ruined village of 
Sikyatki, near the present Hopi village of Walpi wliere their des- 
cendants now reside. 
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The ruin is 106 paces in circumference and 31 paces in diameter 
from east to west and 34 paces in diameter from north to south. In 
appearance it is a fort pure and simple, and the scattered scantiness 
of the potsherds about the site seem to bear out that conclusion. 

The , graveyard and dump-heap were among the broken boulders of 
the talus slope abutting the mesa to the westward down the valley 
just below the spring. Parts of five skeletons were seen here and 
it was here that the writer obtained all his sherds from this site. 

The ruin is circular as stated, and was undoubtedly built as a fort 
to holdi the spring. It is literally a walled village. It also holds our 
interest from the fact that below it on the rock face of the mesa 
front above the spring are two circular drawings about a foot each 
in diameter, probably representing the sun and moon. Below the 
moon (smaller) drawing there is a crude, almost effaced drawing of 
a mountain sheep, and below the other drawing there is a cni.de 
drawing of a human being. Below these are names of civilized men, 
as follows: 

PETE 

R PAINE 

P H GAN 

TROOP H 

102466 

J OBERMAN 

Near this there are said to be Spanish inscriptions of the Seven- 
teenth Century, but because of lack of time, the writer did not see 
them. 

No. 213. About two miles east of Pete Springs there is a con- 
spicuous stone mound topping a ridge just a little to the northwest 
of the road. The mound is 8 feet high by 22 paces in length and is 
surrounded by an immense number of potsherds, especially on the 
east, the dump-heap, graveyard side. It was evidently occupied for a 
long period, judged by its abundant potsherds. 

Tanner Springs Ruins, About thirty miles southeast of Kintiel is 
a series of springs known as Tanner Springs, the water of which is 
now impounded and used for watering the sheep herds of the region. 
The springs are large and the quantity of water that emerges through 
them is very considerable, enough to irrigate a large area of land 
if properly distributed. Adjacent to these springs to the south and 
east are vast flats which were undoubtedly used for farming by the 
ancients. The region about the springs, especially to the west and 
northwest, a rising bench area, is a sand dune swept region, a giant 
dune now advancing on the springs from that section. 

The ancient inhabitants built their villages on this northwest 
ridgd overlooking the springs and the flats adjacent, and for a dis- 
tance of more than a mile up and down this ridge and on a ridge far- 
ther to the west, across a little canyada, village debris jots aJbove the 
shifting sand now and then in the shape of house walls, ancient al- 
tars, sherds, grinding slabs, pestles, and mortars. In the present 
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state of the ruins it is, however, impossible to estimate their size and 
extent, or the approximate number of people that lived in this village 
when it dominated this region. 


ARCHAEOLOGY OF THE CORNFIELDS-HOPI BUTTES FIELD 
ARIZONA, 1926 REPORT 


The writer^s archaeological investigations of 1925 were a continua- 
tion of the work in the Cornfields-Hopi Buttes Field, the ruins ex- 
amined being as follows: 

No. Z-172 (171 1-2). This is a small ruin on a ridge one-half mile 
east of No. 171 (of my previous reports). No nflore than twenty peo- 
ple ever lived in it. 

Nos. Z-173 to Z-180. These ruins might be termed the Greasewood 
ruins, as they top a series of sand ridges in the middle-flats east of 
Pueblo Colorado Wash, about halfway between So^nrise Springs and 
the old Murphey store at Greasewood. They also used the same 
lands and the same water supply as the people of villages 204-206 on 
the opposite side of the wash, as will be described later, the same as 
the Navajos use today. 

No. Z-173. This ruin covers a north-and-south running sand ridge, 
on all slopes, south of the road south of Pueblo Colorado Wash, 
about eight miles south of Sunrise Springs. The village was built 
of flag-tuff, along the top of the ridge, in a north-south line, extend*- 
ing in segments a distance of about 105 yards, but time has com- 
pletely leveled the buildings. The debris now extends down the slope 
of the ridge 125 feet to the west and down the east slope 140 feet. 
The pottery shows the village to have been occupied from in the slab- 
house stage about through the black-and-white pottery stage. The 
village was large ardi was occupied a long time. 

No. Z-174. This village is on a sand dune north of the same road 
(old Cornfields-Murphy-Holbrook road), about six miles south of 
ruin No. Z-173. The ruin which is completely laid flat was built 
in a north-and-south direction, with extent of probably 50 feet. It 
was not large, though the pottery is now scattered about it far and 
wide. There are also rock piles about the site that probably repre- 
sent ancient graves, though no bones were found beneath them. 
Th6 pottery showed itself to extend in time into the three-colored- 
ware stage. Even yellow pieces, painted in black and smeared over 
with white, showed now and then over the sand blown surface about 
the site. Probably 100 people occupied this village. 

No. Z-176. This ruin is on a sand ridge one-eighth mile northwest 
of Z-173, and is of similar construction and state of ‘‘decay” as that 
ruin. It is 100 yards long' and probably twenty paces in width, but 
is now completely leveled. It was built of white, thin-bedded tuff. 
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Its pottery shows that it was inhabited in the slab-house stage through 
the black-on-white pottery stage into the two-color (red) pottery 
stage, though the red-colored sherds are scanty. It was a very large 
village with a very large refuse heap which is now almost leveled. 
Much pottery, often ^f very large pieces, is scattered over the site. 

No. Z-176. This is a ruin on a hill across a sag, one-eighth of a 
mile about due east of No. Z-175. The village was about twenty 
paces in length, but is now leveled. A circular building of large 
size, some distance east of the main building, has been dug into, a 
human femur having been dug up and thrown upon the excavated 
dirt. There is but little of a refuse pile now showing. The pottery 
is scanty and all of the slab-house type. 

No. Z-177. This is a completely leveled village, neither village 
mound nor refuse pile showing. The pottery, which is of the slab- 
house type, is scattered over a large area of probably 100 yards cir- 
cumference. 

No. Z-178. This is a ruin on a knoll about one-sixteenth mile 
northwest of No. Z-177. The village mound, which is now leveled, 
shows that the village, which was only about thirty feet in length, 
was built of white, thin-bedded tuff. The refuse heap is small. The 
site is strewn with considerable pottery, which includes three-color- 
painted ware, including a buff -painted piece, painted over with 
black and daubed over with white-smeared designs. i 

No. Z-179. This ruin is on a little ridge that projects northwest 
ward from the ridge on which No. Z-178 is located. But few sherds 
now cover the site and these are near the slab-house stage of pottery. 
The village which was small, is now leveled. 

No. Z-180. This ruin is on a sand ridge just across a hollow 400 
yards northeast of Nos. Z-178 and Z-179. It is similar in construc- 
tion to Nos. Z-173 and Z-175, of about the same age, and in about the 
same state of preservation. It is a little smaller than either of these 
two ruins. 

No, Z-181. This is the ruin of a wide-walled, village section, built 
north and west and having a large plaza depression southeast of it, 
with four detached stone mounds southeast of it in a sort of strung- 
out, southeast-northwest line. The ruin tops a ridge one-half mile 
northeast of the ruin of Kirlechee, its plaza facing the same farm- 
ing lands as the plaza of that village. A rather large village was 
here. Though now leveled, it is represented by a large, conspicuoris 
mound. The pottery fragments are scanty, and the refuse heap and 
dump pile is very small, showing that the village was not long in- 
habited. 

No. Z-182. This represents a series of cave ruins along Pueblo 
Colorado Wash, about six miles northwest of the pueblo ruin of Kin- 
lechee, in the vicinity of the crossing of the Sawmill-Ganado road. 
The stream here has cut down deeply into the DeChelly sandstone, 
a total of 200 feet in some places, and has shelved and gouged itself 
into the cliff here and there as it lowered its channel. It is in these 
gouged-ou^t, shelf-places that are the caves used by the ancients. 



204 ARCHAEOLOGICAL STUDIES IN THE NAVAJO COUNTRY 


All the caves and cliff -shelters examined, covering a diistance of about 
a mile and a half along the stream, were on the south side of it as 
the stream runs in this section; no place having been used by the 
ancients on the opposite bank in this area. The caves and cliff - 
shelters are all small, probably averaging a pixteen-foot front, a 
height of six feet, and a distance back from the entrance of probably 
seven feet. All at one time had front walls, but now only two show 
such walls. 

Just at the crossing, a small cliff house, high up along the wall, 
has its front wall and some of its side walls still intact; another, one- 
half mile up the wash has a two-foot wall showing in place about its 
front. All show smoked walls and all have potsherds scattered on 
the slope below them, sherds of the carrying, storage pottery type, 
only. A sloping area under the rock-front, at about the level of a 
recent flood plain of the creek, shows evidence of occupation, for a 
distance of 100 feet. If any walls were ever* there they are now 
wholly gone. 

Note: On the trip on which ruins Nos. Z-181 and Z-182 were 
found, we went diagonally across the country northeastward over 
the Defiance Plateau, through Buell Park to Chee Dodge’s ranch 
near Sonsela Butte, returning via the present government sawmill 
at the head of the Chinle over-mountain road>. In the Buell-park 
region we saw a beautiful open country with many nice farms, and 
houses, which for Navajos, were very fine. But we were much dis- 
appointed; for, after crossing Pueblo Colorado Wash four miles 
northeast of the pueblo ruin of Kinlechee, we saw not a single ruin 
nor any indications of ancient habitation, though crops are now 
raised by dry farming, and there are springs in the region. More- 
over, not five miles below the government sawmill, in Canyon de 
Chelly there are the world-renowned cliff ruins by the dozens, scores, 
and hundreds. The only satisfactory explanation as to why the 
region was not inhabited in ancient times is, that it was too cold for 
permanent habitation, being 7,600 feet above sea level; the Navajos 
even today move to lower levels in winter. 

Nos. Z-183 to Z-188, These ruins are all west of Pueblo Colorado 
Wash six to ten miles below Sunrise Springs and all but No. Z-183 
are west of the present Cornfields-Holbrook auto road, Z-183 being 
below (south of) where that road leaves the valley through a natural 
pass about seven miles southwest of Sunrise Springs. 

No. Z-183. This ruin tops the center of the front (east side) of 
a 300 foot high mesa that faces Pueblo Colorado Wash from the west 
side of its valley below the gap where the road leaves the valley. It 
undoubtedly was put there for defense and as an observation station, 
for from it the whole valley and its then fields could be viewed for 
miles. The ruin which is in three segments is 60 paces in length 
in a north-and-south line, the trend of the mesa-face. It was built 
of friable white tuff which, thcra.gh crumbled with age, now makes a 
conspicuous set of village mounds. Some rooms show in the heaps. 
The pottery is not abundant and is of the slab-house type. One whole 
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jar was obtained. It is now in the possession of Mr. Paul E. Gradall 
of the farmers station here who plans to place it in the University 
Museum at Tucson. The jar is characterized by having the double 
scroll pattern dominant in the decoiation. This village is of interest; 
for, though of the club-house type in pottery-make, its segments are 
large mou.nds and rooms show in the mounds, without any so-called 
slab structure showing in the make-up of the walls. 

No. Z-184. This is a “flattened*’ ruin on a knoll west of the roa(L 
about two miles north of where the road passes out of the valley 
through the above-mentioned gap. Much pottery of the black-on- 
white type covers the site. The size of the village cannot be con- 
jectured now. 

No. Z-185. This is a very small village ruin on a knoll about 300 
yards west of No. Z-184. Some scanty sherds of black-on- white 
pottery mark the site. 

No. Z-186. This is the “flattened” remains of quite a village, top- 
ping a knoll, about one mile north of No. Z-184. A considerable 
number of sherds mark the site. 

No. Z-187. This is a min along a long ridge, about one-half mile 
north of No. Z-186. It is completely flattened, though foundations 
of several rooms show. There is evidence that it was large, but its 
exact size cannot now be be conjectured from its present state. Its 
sherds, which are not numerous and are scattered over a wide region, 
are of the slab-house type. 

No. Z-188. This ruin is on the down slope side east of a hog-back 
running north and south, just west of the road, one-fourth of a mile 
north of No. Z-187. Many pottery fragments of the black-on-white 
type mark the site, as does considerable scattered building material. 

No. Z-189. This ru,in is on the east side, at the edge of a flat-top- 
ped mesa, about one and a half miles north of ruin No. 143. It was 
not a large village. It is now a conspicuous mound and has an abun- 
dance of potsherds scattered about it. 

No. Z-190. This comprises a large ruin or set of ruins, topping 
and flanking a long ridge-knoll, about one mile north of ruin No. Z- 
189. The debris covers one-eighth of a mile in length and 400 yards 
in width. The debris divides itself into the following segments; a 
southwest (190 SW) set of mounds, three in number, situated on 
a lower bench of the ridge, with scattered sherds all about them; a 
south set of mounds (190 S), two in number, at the south end of the 
main knoll and much scattered pottery about them; a large area on 
the east flank of the knoll (190M) in its lower reaches, over which 
there is much scattered pottery, but no mound is visible; and a north 
segment (190N), with several mounds topping the north end of the 
knoll and many pottery fragmenta flanking the northeast slopes of 
the ridg^.< The pottery of 190 M is mixed slab-house type and 
Wex^k-oh-white; £he pottery of the other segments is black-on-white, 
in type. Probably 500 people lived on this ridge. 

No. Z-191. This ruin is one and one-half miles northeast of ruin 
No, 10, and is of a similar size and of about the same age as that 
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ruin. It makes a conspicuous mound. It is of the black-on-white 
pottery series, in age. 

No. Z-1G2. This ruin is on the west side of a side arroyo, about 
a jnile northwest of No. Z-191, about a mile northeast of ruin No. 10. 
It is a conspicuous, mound, showing two north-and-so<u,th tiers of 
room heaps, the east tier now being the larger mound. The pottery 
shows this village to have flourished in the black-on-white pottery 
stage of ancient culture. 

No. 214. This ruin is on a little knoll in the flat one-fourth mile 
nearly south of No. 76. It was 300 yards in length in an east-and- 
west direction, being now wholly leveled. Many sherds, all of the 
slab-house type, mark the site, placing the village in the slab-house 
division. Probably 100 people lived in this village for a long period 
of time. 

No. 214 A (formerly No. 215). This is a small house ruin, one- 
<^ighth mile south of No. 214. A part of it wa^ built of Chinle lime- 
stone, which had been carried half a mile. A fragmentary basaltic 
metate, which had been obtained about twenty-five miles distant, was 
found on the site. Some twenty-five people lived in this ruin. 

Nos. 215-216. These ruins are west of a shallow basin that con- 
tains water a part of the year, a mile over the gap through which 
the Cornfields wagon-auto road passes out of Pueblo Colorado wash 
valley, eight miles a little west of south of Sunrise Springs. No. 
215 is the north ruin of the two, topping a little mound-top of a 
ridge. No, 216 is about a mile south of 215, topping the so^a.th end 
of the same ridge. Both villages are completely leveled, their sites 
being strewn with a few rock, and occasional house mound, and some 
scanty pottery, all of the slab-house type. 

Nos. 217-222. These ruins are all in the valley of Hogay (Steam- 
boat) Wash, from one to three miles below (southwest of) Bear 
Springs (ruin No. 121), They are also all in the “foothills” of the 
valley, between the wash and the mesa-juting points, promontories 
and ridges to the eastward. All are “leveled” ruins, some of which 
show only pottery fragments to mark the site. Nos. 217, 219 and 221 
carry slab-house type of pottery, and Nos. 220 and 222 carry black- 
on-white painted pottery. The pottery of the other ruins was not 
determined. 

No. 217. This ruin is the south ruin of the group, topping a little 
ridge east of the wash, about three miles below (southeast of) Bear 
Springs (ruin No. 121). Two mound-sections show, with a con- 
siderable quantity of potsherds scattered here and there about them. 

No. 218. 'jfhis ruin is one-half mile northeast of No. 217. Nothing 
but potsherds and a few cobbles now mark the site, 

Nd. 219. This is the north ruin of the group. It tops a foot-hill- 
ridge northwest of the first high promontory that projects into the 
creek valley from the mesa eastward, about one mile southwest of 
Bear Springs (min No. 121) and two miles northeast of No. 217. Tf 
had been quite large. Some of the mound of the village still shows 
V and many potsherds mark the site. 
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No. 220. This ruin is one mile southwest of No. 219 and one mile 
northeast of No, 217., Only potsherds mark the site. 

No. 221. This ruin is at the southwest point of the promontory, 
opposite (southeast of) N. 219. 

No. 222. This ruin is just east of the middle-west-front of the 
second promontory below No. 219. Only scattered potsherds and a 
low mcund now mark the site. 

No. 223. This ruin (or set of ruins) tops the promontory oppo- 
site (southeast of) ru.in No. 219. No village site can now be deter- 
mined from mounds, but potsherds are scattered here and there over 
a large area, extending the whole length of the ridge-promontory, 
a distance of one-fourth mile, the most pottery being exposed along 
with much rock at the northwest terminus of the promontory. The 
village or villages are very ancient and have been completely leveled, 
leaving the sherds and a few cobbles to mark the sites. The pottery 
is all of the slab-house type. 

Nos. 224-226. These ruins are all on the second bluff, about four 
miles about straight so'^ath of the Cornfields Day School, a little east 
of ruin No. 136. No. 224 is now quite a mound of rock, east of which 
there is much scattered pottery. No. 226 is a series of ruins or seg- 
ments of a single ruin, extending along the west face of the mesa 
for a distance of an eighth of a mile. Four major segments (stone 
heaps show and several smaller ones. The pottery about this site 
was scanty. 

No. 226. This ruin is about one-eigth of a mile east of No. 225 and 
about the same distance from 224. It shows a conspicuous stone 
mound, with a rather deep plaza-depression, east of which the earth- 
mound is large. 

ARCHAEOLOGY OF THE CORNFIELDS REGION. ARIZONA. 

1927 REPORT 

The work of this year was a continuation of the previous work as 
follows; 

Additional Ruins found (numbering them from the last number 
in my 1926 report.) 

No. 227. On a south projecting point of the mesa, north of an 
east-and-west running dry arroyo, one-fourth mile east of rain No. 
46, about three-fourth mile east of Sunrise Springs, there is a ruin 
now represented only by scattered cobbles of which the buildings 
were made, accomparied by scattering of apparently the middle 
Pueblo series of the region. The village was rather large but has 
been mostly removed by erosion. The southeast wagon road from 
Sunrise Trading Store climbs up the mesa across this ruin. 

No. 228. This ruin is on a hill inland, abou,t a mile southeast of 
No. 227. is so badly worn down that its size could not be estimated. 
, No, 229. This is a completely flattened ruin, about a mile south- 
-east of ruin No. 228. Its debris consists of cobble stones, building 
wall debris, accompanied by scattered pottery and grinding slabs. 

' No. 230, This is a pit-house ruin on a knoll three miles southeast 
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of the Cornfields Day School, near Smiler's (Hosteen Shemar's) ho- 
gan. It consists of a depression some 16 feet in diameter, with a 
slightly raised border. A few scattered sherds of the period just 
after the slab-house stage of culture of the‘Fu,eblo era are scattered 
about the site. 

No. 231. This ruin is on a ridge running northward from the big 
bend in Sabito Wash, eight 'miles east of Cornfields Day School, a- 
cross the creek from ‘‘the wells’^ on the road' from Ganado to Sanders 
on the railway, via Klegotoh. No ruin now shows, neither do any 
depressions for pit houses, but all along the south slope of the ridge 
broken pottery is exposed in ravines for about a quarter of a mile. 
The pottery seems to belong to the beginning stage of Fu.eblo culture 
in the region. Such time has elapsed and the wear of the country has 
•been so great that all signs of the places of habitation, whether of 
single house, pueblo, or pit-house type, have been obliterated. It 
is the writer^s opinion that only hunting lodges and lookouts ever 
occupied the site. 

No. 232, This ruin is similar to the last. It is situated on the 
Cross-Canyon road three miles northeast of ruin No. 231. It also 
seemed to be of about the same age. 

Nos. 233 to 236. These ru.ins are across the wash, a little east of 
north of the Cornfields Day School. They are near, or a little to the 
east of the old Ganado- Cornfields road on that (west) side of the 
creek, from two to five miles from the school. They are not far from 
ruins 13 and 14 of my previous reports. They, too, possess slab- 
house pottery like those two ruins or just the beginning of the black- 
on-white pottery series that follows the slab-house age. 

No. 233. This number represents the scattered remains of a ruin 
that is all but obliterated. The pottery is scattered over a larie area. 
The size of the village cannot now be conjectured. It is siHated 
about a quarter of a mile northeast of ruin No. 13. Its pottery is 
of the slab house type. 

No. 234. This ruin tops the east edge of the bench, a little less 
than half a mile northeast of ruin No. 13. Much village debris marks 
the site, but no Walls are in place. The village seems to have been 
in an east-and-west line. Its pottery, too, is of the slab-house type. 

No. 235 This ruin is on the same mesa-ridge, about a quarter 
of a mile north of No. 234, Much debris and m«j,ch pottery of the be- 
ginning black-on-white type mark the site. It had been a large vil- 
lage. 

No. 236, This is a ruin topping a point about a quarter of a mile 
northeast of ruin No. 235, and abut a mile southeast of No. 14, It 
had been a small village, probably having been a lookout. No walls 
can now be seen. The pottery was of the beginning of the black-on- 
whi^-e tvpe. 

No. 237. This ruin is on tke west slope, about a mile east of the^ 
old Comfields-Ganado road, west of the main wash, 2 miles about 
due north of ruin No. 236. It is the ruin of a small village and is 
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now represented by a pile of cobbles, a small depression, and some 
pottery fragments, which are of the slab-hoa:^se stage. 

No. 238. This ruin is just east of the old Cornfields-Ganado road, 
just before the road reaches the limestone cliff -ridge of Chinle rock, 
at the top of the anticline, 4 miles north of ruin No. 237. It was a 
very small village, now ‘wholly flattened with age. The scattering 
pottery is of the slab-house type. 

A Skeleton with Unflattened Skull. 

A skeleton, skull undeformed by a cradle board, showing that it 
possibly antedates the Pueblo period in age, was found exposed under 
the refuse heap of ruin No. 40, two miles east of north of Cornfields. 
Ruin 40, as per my previous reports, overlies an older pueblo, num- 
bered 39 on my list and previous reports. Whether the skeleton be- 
longs to the early stages of ruin No. 39 or to the period just before 
the beginning of the Pueblo stage cannot be definitely stated with the 
data at hand, but in appearance it belongs to the latter period. No 
pottery was found with the skeleton, which also seems to verify this 
conclusion. Two human skeletons had occupied the site, tozether 
with the skeleton of what in the field, the writer takes to be a skele- 
ton of a dog, the third instance of his finding dogs in graves in this 
section. Similar burials have been reported by others, especially by 
Pewkes, and by Kidder and Guernsey. The dog skeleton and that of 
the other human being were also exposed and are only fragmentary, 
though the skeleton of the dog was interred aj.nder the two human 
skeletons. The burial indicated that probably these people and the 
dog were killed in battle, as the position of the one human body 
intact indicated that this body had been hurled roughly and in 
twisted form into some pit and left there. It was all doubled up, 
with one hand thrown out and the legs twisted up over and “slanch- 
ways”, crosswise the body. The bodies were reinterred on the site. 

Places That Should Be Made National Monuments by the Government. 

The famed Inscription Rock is in New Mexico, but Arizona has 
chiseled records, as well. 

The old route from Zu,ni and the East lay through Ganado, Steam- 
boat and Kearns Canyon, Arizona, to the Hopi country. Over this 
route the Spaniards (and Mexicans) traveled back and forth from 
the days of Coronado till the time when the United States took pos- 
session. Then our government’s soldiery and exploring-surveying 
outfits traveled it. Moreover, at three or more places along this route 
between Ganado and the Hopi villages records were left since we 
occupied the country, and at one place during Spanish times. 

Seventy-two miles west of Gallup New Mexico, and 18 miles west 
of Ganado, Arizona, as one journeys westward toward the land of 
the Hopi Indians, he enters what is known as Steamboat Canyon, near 
S^tjgamboat, Arizona, so named because an isolated rock within it re- 
sembles an old side-wheeler. Proceeding on westward, he ro^mds the 
point of the mesa to the north of the canyon and there in a side can- 
yon is a spring, locally known as Sheep Springs. And should neces- 
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sity cause him to go there for water he would be at once interested, 
for the names of many army men are chiseled on the perpendicular 
rock-walls of the inclosing mesa. 

Directly above the springs the chiseled hand of an Indian is clasp- 
ing the hand of a white man in friendly grip. Near this there is 
chiseled a flag containing twenty-six stars, all the stars the space 
would hold, and below this and the hand-clasping scene, is the in- 
scription, ‘‘Colyer, 1869”, probably the name of the man who made 
the drawing and the date he made it. Near this on the rock walls 
and on the sides of fallen boulders are many other inscriptions, some 
of which are: *‘Vet WN (probably Wm.) H. H. Terry, Nov. 1870; H. 
Wil — Nov., 15, 1866, Company — Troop H. 5. Syracuse, New York; 
J, T. Duffy, 1863” (at another place nearby this man’s name is again 
incised T. Duffy, rC. K. B. W. F.”); ^‘George L. Filbin, Kewosha (or 
Kenosha), Wise., Nov. 16, 1866, Troop H ^^5” U. S.; R. Payne, Day- 
ton, O., 1866.” 

There are many more names on the rocks and mesa face there- 
abouts. but a furious cloudbjrst drove myself and my Navajo guide, 
John Curley, from the canyada and I never had a chance to return 
to it again. 

Nine miles west of Steamboat, in a little side canyon to the north 
of the Ganado-Keams Canyon auto road, there is a spring which is 
called *Tete Spring”, in English, because a man by the name of 
^Tete” chiseled his name in bold letters on the canyon-wall face di- 
rectly above it. It is also called “Pashbitoh” (Pipe Sprang) by the 
Navajos because the water is piped from it in an iron pipe. 

In the long ago this spring furnished water for ancient peoples who 
farmed the flat lands adjacent. Here on the very edge of the mesa 
which is thirty feet in perpendicular height above the water of the 
spring, they, too, erected a circular fort- village, 106 paces in circum- 
ference and 33 paces in diameter, whose walls still stand 7 to 10 
feet in height, so that the spring was commanded by arrow shots 
from its walls. This ruin is called Eighteen Mile Ruin. 

This village and spring hold interest because Spanish inscriptions 
of the seventeenth century are said to be near them, and that besides 
the Indian inscriptions of the sun and the moon, a drawing of a 
mountain sheep, and that of a human being on the mesa face di- 
rectly above the out-bubbling water, there are names and a date that 
remind us of our troubled times in this region, as follows: ‘Tete, R. 
Paine, P, H. Gan, J. Oberman, Troop H, 10-24.66.” 

In Kearns Canyon, close to the government post of Kearns Canyon 
there is an inscription made in 1863 by one of General Kit Carson’s 
soldiers at the time he and his men were camped on the old Kearns 
Canyon village site. It reads: ‘Tst Re^’^t New Mexico Vol. A'u.g. 18, 
1863, General Kit Carson, Commander.” It is carved on the face of 
a smooth cliff of gray sandstone by a steady accurate hand, 
since laid to rest, no doubt. Close by is a lonely, sunken grave, un- 
marked and only sponsored for by old. Ukuema, chief of the Hopis 
at Hotavilla, who remembers when Carson came to protect the Hopis 
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from the raiding bands of the Navajos and to settle the trouble be- 
tween the two tribes. 

Just before entering Marsh Pass from the southwest^ on the Tuba- 
Kayenta road, the ruin of a considerable ancient building stands on 
an elevation, about a mile northwest of the road. Its two long, par- 
allel walls rise in places to a height of ten feet, showing indications 
of two stories, some of the rafters in places still projecting beyond 
the face of the walls. 

The walls are composed of roughly laid masonry, bearing evidence 
on the inside of having been plastered. On the ou,tside, many of the 
rocks are polished and are decorated with deeply incised geometric 
figures, apparently traced with some pointed instrument. 

This ruin is known by the name ^‘Ruin A*', or “Tecolote” (the Mexi- 
can-Spanish for ground-owl, from Nahuatl tecolotl). It was known 
to white men many years ago and visited by prospectors, relic hun- 
ters and soldiers. Here Lieutenant Bell, 3rd Infantry, U. S. A. (pro- 
bably William Hemphill Bell) carved his name, with the date, 1869. 

Some twenty miles to the west of Ruin A and Marsh Pass is a 
group of cliff ruins, with walls still standing, and called ^Tnscription 
House.’^ It, too, is of special interest; for a Spanish soldier, Ghos 
by name, visited it and left his inscription thus: “Ghos, 1661, Ano." 

These places with the inscriptions from those by-gone days, should 
stand in remembrance of a work well done by those soldiers and their 
equally brave comrades, and the government should take steps to 
preserve them. 


ARCHAEOLOGY OF THE CORNFIELDS REGION, 
ARIZONA, 1928 REPORT 

The work this year was a continuation of last year’s work, as fol- 
lows (the ruin numbers beginning where that report left off). 

No. 239, This ruin is on a knoll, one-half mile southeast of the 
wells, seven and one-half miles southeast of Cornfields. It was a 
small village, now completely flattened. 

Nos. 240-248. These ruins are on a ridge west of the headwater's 
of Wide Ruin creek and adjacent to same, running somewhat in a 
north-and-south line, the direction of the ridge. The distance be- 
tween No. 240 and No. 248 is probably a mile, and the southeast end 
of the ridge is about five miles north of Klegith Trading Store. 
The people of the villages farmed the same land along Wide Rujn 
Wash that the Navajos do now. 

No. 240. This ruin is of a village that was about 100 feet long 
in a north-south direction, the direction of the ridge. It is now com- 
pletely reduced; (hie to the wearing back of the ridge-front on which 
it was sitiiated. Much broken pottery and rock of the fallen walls 
DOW mark the site. 

No. 241. This ruin is down near the creek bottom. It there tops 
a little ridge, rocky projection, one-half mile south of Ruin No. 240. 
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It was evidently a watch tower and was very small, probably 16 by 12 
feet in dimensions. Scanty pottery fragments mark the site. 

No. 242. This is a massive ruin in D-shape, topping a ridge, 400 
yards due south of ruin No. 241. The heap of its crumbled walls, 
the straight line of the D, is now 7 feet high. Probably 100 people 
lived in this village. Many pottery fragments cover the whole-ridge 
slope southeast of the ruin, which seems to indicate that the village 
was long inhabited. 

No. 243. This ruin is in the timber, about 300 yards approximately 
south of Ruin No. 242. It is now completely reduced to the level. 
Rocks from the walls and a considerable number of potsherds mark 
the site. Some fifty people occupied this village. 

No. 244. This is a completely reduced ruin, in the woods, about 
400 yeards east of Ruin No. 243. The village was small. Some pot- 
sherds and building rock are now scattered about the site. 

No. 245. This is a small ruin in the woods, about 200 yards east 
of Ruin No. 244. The potsherds here are scanty. ' 

No, 246. This ruin tops the southeast point of the main ridge, one- 
eighth mile south of Rum No. 245, It is the ruin of a large village, 
whose walls are now in heaps. About one hundred people lived here 
at one time. Many pottery fragments are now scattered over the 
site and about the refuse heap. 

No. 247. This ruin lies on the first bench, about 600 feet east of 
Ruin No. 246. It was a fairly large village, in about the same state 
of preservation as No. 246 and probably originally of about the same 
size. 

No. 248. This is a series of rock mounds, on a still lower bench, 
about southeast of Ruin No. 247. It is scattered over a large area. 
Probably 200 people lived in it at one time. The scanty potsherds 
would seem to indicate, however, that it was not inhabited long. 

No. 249. This ruin is in the timber, eastward across the wash 
from the last mentioned ruins. It was not examined on account of 
lack of time. 

No. 250. Across Pueblo Colorado Wash, north of Ganado Mission 
near Ganado, the point of the mesa comes nearly down to the wash. 
Between it and the wash there is a small ‘Toothill” ridge, from which 
the fluvial bench, here only 50 feet wide, extends to the creek canyon. 
On the ‘‘foothill” ridge there is a stone mound of a “small house” vil- 
lage, running in a southwest-west-north-northeast direction, the trend 
of the ridge. The mound is 17 paces long and only 4 paces wide. On 
the lower level there is also village debris where a part of a room 
shows. This village site seems to have been inhabited at two dif- 
ferent times; or, if continuously, it was occupied in the slabhouse 
stage of culture up into the beginning of the red and yellow pottery 
stage which seems improbable, as the inteimediate, the black-on-white 
stage, is not represented. However, the lower part of the main vil- 
lage, the village on the lower level, may have been washed away by 
the creek. The slabhouse pottery is scanty, as in the more advanced 
type. 
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No. 261. This is a ruin in the flats east of Pueblo Colorado Wash, 
about one-eighth mile northeast of Ganado Mission. The mound is 
now 3 or 4 feet high and is somewhat circular in form, with the two 
exits of the village still shown by depressions in the mound. The 
mound is 17 paces across in a northwest-southeast direction and 12 
paces along the opposite diameter. Very little rock was used in 
the construction of this village. The pottery is scanty and all of 
it is of the slabhouse type. 

No. 252. In the flats between the mesa mentioned in No. 250 and 
the irrigating ditch, about a mile north of Ruin Nc. 251, northwest 
of Pueblo Colorado Wash, there is a ruin of a much scattered village, 
the two main segments being nearly north-northwest and south-south- 
east of each other. The south segment shows the stone pile of 
the village walls of a “small house'' of fairly good size; and the north 
mou.nd, which is a flattened refuse heap, shows some signs of having 
had buildings on it, also. A skeleton and some whole pottery are 
said to have been found here. It would seem, from appearance, that 
this village was inhabited a long time and has since suffered much 
from the ravages of time. The pottery is of the slabhouse type. 

No. 253. In examining the ruins above (Nos. 250-252) the writer 
was aided by the Mission employees, Messrs. Benets and Haldeman, 
and an Indian boy who located the ruins for him. After completing 
the examination of Ruin No. 252, the Indian boy directed us to an- 
other ruin on the top of a sort-of-twin buttes, up the same side wash 
that Ruin No. 252 is in, abo‘ut a mile approximately north of that 
ruin. No village now shows, but scattered debris, cobbles, rocks 
of which the walls were made, and many potsherds flank the buttes 
on all sides, extending out onto the adiacent flats in some places. 
The position of the buttes would seem' to indicate that the village (or 
villages) were outposts used to guard the valley farms. The pottery 
obtained seems to be that of the> closing epoch of the slabhouse stage. 

Ruins Nos. 254-257. These are ruins of the small-house village 
type, on the edge of the high mesa, east of Pueblo Colorado wash, 
south of the “third road” that climbs the mesa east of that wash, 
four miles below (southeast of) Sunrise Springs, the mesa there 
being close to 250 feet in elevation above the wash. Each village 
has been built of Tertiary sandstone-tuff and its site is now marked 
by a crumbling mound. A few pieces of red pottery, red on each 
face but otherwise un decorated, were found, in each ruin. On the 
whole, however the pottery of each ruin is of the reminiscent slab- 
house type to the beginning of the black-on-white ware series. 

No. 254. This is a considerable ruin, oriented in a north-south 
line, just at the top of the mesa where the “third road” below SUtJ- 
rise Springs climbs the mesa. It is just south of the road and is 
about 26„ -feet long and about 14 feet wide. East of this there is a 
considerable area covered with the refuse mound over which much 
pottery is scattered. From indications, about twenty-five people 
lived in the village and lived there a long time. 

No. 255. This is a ruin about half a mile south ,of No. 264. It is 
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very similar to the latter but smaller. The potsherds about it are 
scanty and are scattered over a large area. Probably fifteen people 
once lived in the village represented by the stone heap here. 

No. 266. This ruin is 200 yards south of Ruin No. 266. It now 
shows very slight remains of a village in the form of a low mound 
around which some potsherds are sparingly scattered. 

No. 257. This ruin is one-half mile south of Ruin No. 256. It now 
shows a small stone mound, almost submerged in sand, around which 
there are scanty potsherds. 

No. 268. This ruin is at the north foot of Neubert^s Organ, three 
miles northwest of the Cornfields Day School. Most of the villaige 
had been removed by erosion. A few scattered rocks and scanty pot- 
tery of the black-on-white type now mark the site. 

Ruins 269-260. The promontory-mesa east of Pueblo Colorado 
Wash, east of Sunrise Springs, is divided into sections by cross 
washes of various lengths leading down from the mesa to the main 
wash. As has been noted previously, the mesa tup adjacent to the 
wash is dotted with ruins. The ruins on the sections just east of 
Sunrise Springs were examined several years ago and given the num- 
bers 146-166. Recently the third section below Sunrise Springs was 
visited, the ruins then found being numbered 254-257. Just recently 
(August 20, 1927, to be exact) I visited the middle section and found 
two ruins there before darkness drove me from the mesa. These 
ruins are in a section between ruins Nos. 155 and 254, previously de- 
scribed, the section being about a mile and a half in length, extend- 
ing in a north-south direction. 

No. 269, This ruin is nearly a mile south of Ruin No. 155. It is 
the ruin of a rather large sraall-house village which ^\a3 made of 
volcanic tuff, now forming a conspicuous pile east of which many 
potsherds are scattered down the sloping ridge on which the \illage 
is situated. Probably thirty people lived in this village. 

No. 260. This ruin is half a mile south of Ruin No. 259. It is 
now a conspicuous mound of shaley tuff-rock, east of which there is 
a large depression. East of this' depression are the remains of the 
refuse heap where much broken pottery shows. It is a smail-house 
village in which probably forty people lived. Darkness coming on 
prevented me from getting much of a pottery collection from this 
village site. 

No. 261. This iTun is on the mesa bench, 400 yards east where 
the Ganado Monoclinal ridge meets the mesa bench east of Pueblo 
Colorado Wash, about halfway between Cornfields and Ganado. It 
is a small-house village ruin of the beginning black-on-white .-eries 
pottery-type. It was built of Tertiary rock and Chinle limestone and 
still makes quite a pile. The pottery is scanty about the site. Pro- 
bably 25 people lived in this village and farmed in the. flats along 
tii^ adjacent wash to the northward. 

Rpips 262-263. These ruins are on the mesa west of the Puelblo 
Colorado Wash, south of Sunrjse Springs, about opposite ruin.s Nos. 
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269 and 260. They are very similar to the latter and show about the 
same stage of culture. 

No. 262. This is a ruin of a fairly large small-house village at the 
top of the mesa, west of Pueblo Colorado Wash, about two miles 
south (down the valley) from Sunrise Springs. It now makes a con- 
spicuous mound of crumbled walls, which are composed of Tertiary 
volcanics. The pottery about the site is scanty. Possibly 60 people 
lived in this village. 

No. 263. This ruin is near the east edge of the promontory-mesa, 
about a mile south of ruin No. 262. It is of about the same size as 
that ruin and its pottery fragments show it to be of somewhat the 
same age. About it are many scattered pottery fragments. 

No. 264. This ruin was probably a watch tower or lodge on a 
hill adjacent to their fields, now farmed by Navajos, northwest of 
the GJ^nado-Steamboat auto road, about five miles east of Steamboat 
store. About the site are some scattered cobbles and some scanty 
pdstsherds. Its size cannot now be determined. 

Ruins Nos. 265-273 close to Fifteen Mile Ruin, in the vicinity of 
Peshbitoh (Pete) spring, near the Kearns Canyon-Steamboat road, 
15 miles east of Kearns Canyon and nine miles west of Steamboat. 
The Fifteen Mile (Pete or Peshbitoh Spring) Ruin, from which pot- 
tery was collected in 1923, is a circular fort affair on a promontory 
overlooking Peshbitoh (/Pete) Spring, which it was no doubt built 
to defend. The potsherds of the ruins in the vicinity here visited, 
show pottery resembling both Zuni and Hopi types, apparently all 
of the Middle Pueblo stage, all much older than the pottery found at 
the circular (Fifteen Mile) village. 

No. 265. This ruin is on the second ridge, on top of the bench on 
which Fifteen Mile Ruin is situated. It is a small-sized pueblo, whose 
pottery shows an admixture of Hopi and Zuni ware. 

No. 266. This rujn is in a narrow canyon, just across the wash, 
about a hundred yards west of the spring. It was a small village 
which was apparently hurriedly abandoned when a thousand; ton 
boulder rolled on it from the cliff. Near this ruin is the remains of 
a circular kiva which was hmlt, in part, against the east face of the 
west inclosing mesa; and near it, on the adjacent mesa cliff, a smooth 
rock face, 10 feet by 16 feet in area, is covered with ancient picto- 
graphs. At the south point of the mesa, on the same side of the wash 
as the springs, there are also many more pictographs. 

No. 267. This is a ruin of a fairly large village whose walls, with 
the burial-dump-camp site, form a circular area 40 feet in diameter. 
Its debris is very shallow, showing only very frail potsherds of the 
Hopi type of pottery. About 100 people lived in this village. 

No. 268. This village ruin is on a ridge down the old Kearns 
Canyon road, two miles below Paul Williams^ old store building, five 
miles 'below (east of) Fifteen Mile Ruin and four miles west of 
Steamboat. It is the ruin of a small village in which probaibly 30 
people lived. It shows evidence of having been built of adobe only. 
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The refase-debris here is three feet thick, while the potsherds were 
only scattering-. 

No. 260 , This is a ruin on th next ridge east of Ruin No. 268, 
some 300 yards distant from that ruin. It is the ruin of a small vil- 
lage of the small-house type, about which orly a few sherds are scat- 
tered on the sloping hillside. About 25 people lived in it. 

No. 270, This is a small ruin, a little to the southwest of the last 
village. A small rock-mound marks the site, about which the pot- 
sherds are scanty. 

No. 271. This ruin in on the toe of the ridge on which Ruin No. 
269 is situated, some 300 yards sou.theast of that village. It was a 
very small village, about whose site only scattered potsherds are now 
scattered. 

No. 272. This ruin is on a low, flat-topped area in the flats, about 
half a mile northeast of Ruin No. 268. It is the remains of a medium 
sized one-tier pueblo which was occupied for a long period of time, as 
its potsherds are numerous and' the depth of the refuse heap,' which 
is very large, exceeds three feet. The village, with the refuse heap- 
burial ground, forms a circular area 80 paces across. ^Possibly 150 
people lived in this village and lived there a very long time. 

No. 273. This ruin is on an isolated mound, about one-eigthth mile 
northeast of Ruin No. 272. It is the remains of a rather large vil- 
lage, below which potsherds are scattered down the slope for a long 
distance. A peculiar thing discovered here was a human skull placed 
on an altar, something the writer has never seen before. 

No. 274. The Steamboat road crosses this ruin about a mile north- 
east of Steamboat Rock. The village mound is practically obliterated, 
but the refuse heap-burial site shows a depth of debris of approxi- 
mately three feet. The village was apparently small, but was in- 
habited for a long period of time. 

No. 275. This is a small ruin over in among the trees about a mile 
nearly northwest of Ganado Mission, It is in the foothills east of 
Ganado mesa. The pottery is scanty, of the black-on-white type. 

No. 276. This ruin is among the pinyons in the foothills, near 
the northeast point of Ganado Mesa, about a mile and a half nearly 
north of Ganado Mission. It was a small-house village, about whose 
site considerable black-on-white pottery of the early black-on-white 
stage is scattered. 

No. 277. This is a very large village, topping a knoll in the “foot- 
hills”, about east of the north point of Ganado Mesa, approximately 
two miles about north of Ganado Mission. The village shows in- 
numerable rooms of the slabhouse type, with the slab-rock still stand- 
ing on edge. Three plaza-depressions show, as do those of several 
kivas. Some one has done considerable excavation work about the 
graveyard site, but apparently did not obtain The pottery is 

mostly of the slabhouse, reminiscent black-on-white type ,and in 
sherdd it is profusely scattered about the site and all about the 
slopes of the hill on which the village was situated. The writer 
judges that 500 people lived in this village when it was at the zenith 
cif Its power. 
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No. 278. This is a small slab-house ruin in the fiat, about three- 
fourth of a mile northeast of Ruin No. 277. Its pottery is scanty, 
but apparently of the early black-on-white type. Two empty cists 
were noticed at this site. 

No. 279. This ruin is situated on a ridge-hill at the head of the 
Chinle flats, east of the Cornfields- Steamboat road, about eight miles 
a little east of north of the Cornfields Day School. It is the remains 
of a fairly large village, about which much potsherds are scattered. 
It seems to have been an outpost village. 

No. 280. This ruin is being exposed by a new-cut arroyo that the 
road crosses west of Pueblo Colorado Wash, about half way between 
Cornfields and Sunrise Springs. The village, which was of the small- 
house type, had been completely covered but the recent canyon cai,t- 
ting has exposed it again. The pottery is of the beginning black-on- 
white stage. 


POTTERY TYPES IN THE CORNFIELDS-HOPI BUTTES REGION 

An Analysis of the/ Sherds and a Discussion of Similar Patterns in 

the Southwest* 

(Accompanyied by 6 plates of drawings by Otilla A. Reagan.) 

♦Sherds were collected from each of these ruins separately and 
have been deposited in the Museum of Anthropology of the University 
of California at Second and Parnassus Avenues, San Francisco, Calif. 

This work was undertaken in order to place the village sites of this 
region chronologically and also correlate them in age with the va- 
rious other ruin-groups of the Plateau coujitry. This necessitated 
the revisiting of the ruins in the Cornfields-Ganado region, a task 
which was not completed da.e to ill health of the writer. It is felt 
however, that potsherds were obtained from enough ruins to obtain 
a working basis for the correlation sought. 

In doing this work the writer has followed both Kroeber and Spier. 
The reference works which he has at hand are: “Antiquities of the 
Jemez Plateau, New Mexico” (16), “Handbook of American Indians” 
(11), “Handbook of Aboriginal American Antiquities” (17,) “The 
Wisconsin Archaeologist”’ (18), “Archaeological Reports of the On- 
tario Provincial Museum”, Ontario, Canada, (19); “Zuni Potsherds” 
(20)„ “Zuni Kin and Clan” (21), “An Outline of the Chronology of the 
Zuni Ruins” (C. Z. R.)* (22), “Notes on the Little Colorado Ruins”(23) 
“Ruins of the White Mountains, Arizona” (24), “Survey of the South- 
west Ziuii District” (26), “Pueblo Bonito” (26), “Designs on Prehis- 
toric Pottery from Membres Valley” (27), “Two Summers Work in 
Pueblo Ruins” (Fewkes),* (8), Preliminary Report on a Visit to the 
Navajo National Monument” (Fewkes, Bull. 50*), (12), “Prehistoric 


♦Thcjie articles will- be referred to later in the text by the word or abbreviation 
given here in parenthesis. 
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Villages, Castles, and Towers of Southwestern Colorado” (13), ‘‘An- 
cient Inhabitants of the San Juan Valley” (28), “Archaeological Ex- 
plorations in the Northeastern Arizona” (K. & G.*) (9), The Basket 
Maker Caves of Northeastern Arizona” (10), “Archaeologicla-Research 
in the Northeastern San Juan Basin of Colorado During the Sum- 
mer of 1921” (29), “The Fiedra-Parada Archaeological Field” (30), 
and “Casas Grandes Pottery” (31). 

For further reference the reader should consu.lt the bibliography 
in “Basket-Maker Caves of Northeastern Arizona”, (10:pp. 119-121), 
in “An Outline for a Chronology of Zuni Ruins”, (22:pp. 329-331), 
and that in “Handbook of Aboriginal American Antiquities”, (17:pp. 
368-372). 

Two hundred and thirty ruins, including both cliff villages and vil- 
lages in the open from the Tuba-Kayenta region, were described in 
my former reports, (see vol. 30, Trans. Acad. Sci. above), and two 
hiu.ndred and eighty from the Cornfields-Hopi Vplcanic Buttes^ field 
are described in this report. No analysis was made of the Tuba-Ka- 
yenta sherds, as they are considered “Kayenta culture” ware and left 
at that. An analysis of the sherds from the Cornfields-Hopi volcan- 
ic buttes area follows: 


SLAB HOUSE TYPE 

Black-on-White Series and Rough Dull-Gray Series, Without Slip. 

0 to 10 per cent Corrugated (Slab-Huose Type) in the Typical Sites 

No. 2. In pottery analysis this ruin divides itself into two sections, 
it being composed of an ea. t and west section. Moreover, pottery 
was obtained from the east section both before the big rains of this 
year and following them. These collections will also be considered 
separately, as 2w (west section) and 2E (east section), first visit; 
and 2E (east section) section) second visit. 

No. 2w. (Plate A, Fig. 3, sherds 1-7.) One shiny painted sherd 
was found at this ruin. Two per cent of the ware was also found to 
be redware, which indicates that the site was occupied at two differ- 
ent periods. 

Rough-Dull-Gray ware without slip. The ware here is all of the 
gray type and is noted for being rather thin, undecorated, dull, and 
rather rough, lacking a slip. No whole jars were found of this type 
and it may prove that these sherds are unpainted parts of black-on- 
white painted vessels. If such should prove the case, it would indi- 
cate that the larger part of the vessels* were u,npainted, as the sherds 
of this type are by far the most abundant about the site. A piece of a 
flat rock with crude carvings on it was found with, these sherds. 

Black-on-white. On the whole this ware is of the thin variety, in 
all characteristics like that of the rough-dull-gray ware aboVe, ex^- 
cept that it is decorated ware, and its black leans toward a brownish- 
black* Bowls are somewhat more common than jars. Bowls are de- 
corated only on the inside, and the jars are of only medium size. 
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Three sherds bear a characteristic double spiral design somewhat 
like that of Fig. 11, k, of Zuni site 14 (C. Z. R.) and the Kayenta 
design on a sherd given as PL 64, j (K. & G.). Hachure work of the 
heavy type is the main design on several sherds, as is heavy parallel 
line and parallel bar work. One sherd bears a design like that of 
Fig. 14, i, of Zuni site 71, and one carries a design like that of Fig. 11, 
g, of Zuni site 14. One sherd carries a double, interlocking scroll 
work. Two carry double-lightning symbols between white and black 
bars; two carry Z-N patterns somewhat resembling those on the Ka- 
yenta slab-ho’j.se pottery figured on PI. 63 and Fig. 70 (K & G.). One 
sherd carries a single liihtning design; two also carry diamond de- 
signs like the Kayenta diamond designs of PI. 56, 23, 21, and 27 (K. 
& G.). 'One sherd also carries a design much like that of Fig. 15, c, 
of Zuni site 149 (C. Z. R.) 

Black-on-Red. The sherds found of this ware were of jars only. 
The only characteristic design obtained much resembled that on the 
Zuni sherd, marked Fig. 14, i, of Zuni site 71 (C. Z. R.). 

Corrugated. Fifty per cent of this ware is of the crude, slab- 
house type. The coils are frequently obliterated in part or entirely 
erased and then reindicated by incised lines. The necks of the jars 
also bear broad coils, often much flattened. Two sherds found also 
show ridges that were made with a stick or some other pointed in- 
strument. The remaining sherds bear narrow corrugations, mostly 
of the indented type. 

No. 2E. First visit). (Plate A, Fig. 3, sherds 8-21.) No corru- 
gated ware and no red ware was found on this division of ruin 2 dur- 
ing this visit. 

Rough-Dull-Gray ware, without slip. This ware is the most nu- 
merous ware about the site, comprising 60 per cent of the sherds, the 
remainder being black-on-white ware. These sherds are fragments 
of water and cooking jars, some having ears and loops for the at- 
tachment of straps, etc. The ware, as above, is undecorated, dull, 
lacking a slip, rather rough, and usually gray, altha*i.gh sometimes 
a black. Four blackish sherds of this type were found, one sherd 
being of a circular disk. 

Black-on-White. The black of this series is more of a brownish- 
black on du,!! white (gray). The ware is thin and poorly slipped, like 
the black-on-white ware above. Three-fifths of the fragments are 
sherds of bowls.. One sherd is part of a jug, and the remainder are 
sherds of jars. The jug (pot) had a perforated knob on each side 
for the attachment of a carrying cord. 

No hachure work in decoration was found. Most of the decora- 
tions are of the heavy type, mostly in parallel lines or triangles 
within triangles, like those in Fig. 11, f, of Zuni site 40 (C. Z. R.). 
One sherd has the characteristic checkerboard design in diamonds 
iri white with a large, roundish black center, like those on some of the 
bowls from Four Mile R^iin (see PL 61 of Fewkes). One sherd has 
an hour glass design, in shape, surrounded- by parallel lines. Several 
others ar^ decorated with Z-N design patterns, like the Kayenta 
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PLATE A 


Fig, 1: Pottery of the Slab-House Series. 

Nos. 1 and 2 are sherds from Ruin 47a2; Nos. 3 and 4 are sherds 
from Ruin 47a8; Nos. 5 and 6 are sherds from Ruin 159; Nos. 7 to 
9 are from Ruin 160; Nos. 10 and 11 are sherds from Ruin 167N-1; 
and Nos. 12-23 are sherds from Ruin 168, 

Figure 2: Unclassified Sherds 

Nos. 1-7 are from Ruin A-1 and are black-on-white ware; Nos. 8' 
and 9 are from Ruin 6; Nos. 10 and 11 are from Ru,in 10; Nos. 12 
and 13 are from Ruin 8; Nos. 14-18 are from Ruin 157. 
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slab-house ware mentioned above. One sherd has a lightning design 
in white, cutting the black band, in which it is enclosed into large op- 
posite triangles. Another design seems to be a crude attempt at 
making some concrete figure, which can not now be made out. 

No. 2E. (Second visit) No red ware was found on this visit, 
though one sherd has a reddish tinged pattern, and but one coarse 
corrugated sherd was found. The rou,gh-dull-gray ware without slip 
(some having a reddish-sandy-grained tinge) was the same as that 
of the first visit as was the black-on-white ware. The latter was also 
dull and rough and seemed to have been made without slip, or poorly 
slipped. 

One sherd had two ducks in black design ( ? ) , and another had an 
attempt at making some bird or butterfly. Another sherd had a de- 
sign much like the design on the inside of the opening of the Ka- 
yenta vase, figured as PI. 16, b, (Fewkes). The rest of the sherds 
are decorated with heavy parallel lines and bars and patterns like 
those of Fig. 11, f, and g, (of Zuni sites 14 and 40 (C. Z. R.). One 
reddish-brown unpainted sherd had also been made into a circular 
disk. 

No. 17. (Plate A, Fig. 3, sherds 22-27.) From the appearance of 
the pottery, this village was occupied at least two different times. 
The ash heap south of the village gives numerous coiled sherds, and 
the center of the ruin gives as numerous an undecorated, coarse, dull, 
gray ware without slip. No red ware was found about the site. 

Corrugated. About a sixth of the sherds bear plain, broad to nar- 
row coils. A few sherds show both plain and indented coils, some of 
the narrow, indented corrugations being excellent work and some 
very crude. On the remaining sherds, the coils are frequently ob- 
literated in part or entirely erased and then reindicated by incised 
lines, being of the slab-house type. Numerous sherds of plain ves- 
sels were also found, which will be considered as rough-dull-gray 
ware, without slip, below. 

Rough-Dull-Gray Ware, Without Slip. Thirty per cent of this 
ware shows the use of slip. The remainder is of the true type, as 
given above. 


Fig. 3; Pottery of the Slab House Series 
Nos. 1-7 are from Ruin 2w; Nos. 8-21 are from Ruin 2E, and Nos. 
22-27 are from Ruin 17. 

Fig. 4: Unclassified Sherds from a General Assortment 
Nos. 1, 2, 5, 6, and 9 are sherds of tops of jars. Nos. 2, 5, 6, and 
9 are the inbide of sherds. No. 1 is the outside of the sherd No. 2. 
Nos. 5 hnd 6 are black-on-red sherds. 

~ ^To. 7 in Fig. 1 seems to be that of a horse and of recent time, ap- 
parently of Navajo origin. It was drawn on a piece of tuff but was 
found with the other sherds of the place. 
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Black-on-White (or Black-Brown-on-White). The principal deco- 
rations consist of areas, cross-hatched with fine to coarse lines in bold 
patterns, like those of Zuni site 24 and like those on the mug of PL 3 
(Pueblo Bonito). A design very similar to that of Fig. 12, f, of site 
24 above also occurs in the collection, as does a double spiral design 
like those of Fig. 11, k, of Zuni site 14 (C. R. Z.). Two sherds also 
have designs that somewhat resemble that of Fig. 14, b, of Zuni 
site 82. Another design is that of a broad, black, circular band 
with projecting dots without. Another design resembles those on 
the jar from Shumopovi of PI. 48, 1, of Fewkes. Most of the other 
patterns are broad line work, and work similar to that on the bowls 
figured as Fig. 11, f and g of Zuni sites 14 and 40 (C. Z. R.). 

No. 17 1-2. This is the flattened remains of a small village about 
200 yards east of ruin No. 17. The pottery is of the same type as 
that of that ruin, except it appears to be earlier in age. The rough - 
dull-gray unslipped ware is 61 per cent of the whole. The designs 
on the black-on-white ware are principally of the bTachure type, though 
some of the characteristic designs are like those of sites 14 and 40 of 
the Zuni ruins, as given by Spier. Ane one red colored sherd and 
7 corrugated sherds were obtained. 

No. 47. (About a mile northwest of Ganado there is a series of 
ruins which was designated as No. 47 in a previoius report. This 
series will here be considered according to its segments beginning 
with the southeastermost heap as 47a, 47a2, 47a3, 47a4, and 47a5, 
as follows: 

No. 47a (the southernmost ruin of the 47 gro^j,p). No corrugated 
ware and no red ware was found on this site. 

Rugh-Dull-Gray Ware, Without Slip. Sherds of this type are the 
dominating ware, being 85 per cent of the whole. They are of the 
dull gray variety, are thin, ur slipped, and roughly made. 

Black-on-White. This is dull gray-white ware, roughish, and us- 
ually poorly made. One sherd carried a pattern of squares in white, 
another has a marginal pattern of triangles. Most of the other pat- 
terns are of the triangular type in heavy lines like those in Fig. 11, 
f, and g, of Zuni sites 14 and 40 (C. Z. R.). 

No. 47a2. (Plate A, Fig. 1, sherds 1 and 2.) The pottery of this 
mound is very similar to that of ruin No. 47a. Nmety-five per cent 
of it is of the rough-dull-gray, unslipped series. Only two black-on- 
white sherds were obtained. Both of these had snake designs in 
white. The writer knows of no similar pottery designs, but these 
snake designs are very similar to those seen by him in the kivas at 
Jemez, New Mexico, and those seen in the same kivas by Simpson 
in 1860, They are also like certain snake drawings the writer often 
saw on the rocks about Kayentn and Marsh Pass. No corrugated 
ware was found. 

No. 47a3. (Plate A, Fig. 1, sherds 3 and 4). The pottery of this 
aite is the same as that of ruins Nos. 47a and 47a2. 

No. 47a4, The pottery of this site is also the same as that of the 
rest of this series above. The collection includes a ladl^e handle. 
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No. 47a5. This is the north ruin of the group. The village was 
evidently not inhabited long, probably having been a watch tower-vil- 
lage. The pottery is scanty, only a gray piece and three corrugated 
sherds being obtained, though the rock mound of the village is quite 
a pile. The corrugated ware is of crude make. 

No. 169. (Plate A, Fig 1, sherds 5 and 6). No red ware and no 
corrugated ware was found at this site. 

Rough-Dull-Gray Ware, Without Slip. The sherds of this type at 
this village are coarse, roughly made, dull gray, undecorated ware 
without slip, like that previously described and comprises 95 per cent 
of the sherds about the site. 

Black-on-White (gray). The sherd obtained was identical in make 
with the rough -dull-gray pottery above, but was decorated in a black 
“pole with a cross bar”, very crudely made. 

No, 160. (Plate A, Fig. 1, sherds 7-9). No red ware was found 
about this site. 

.'Corrugated. The sherds of this type are too few for characteriza- 
tion. 

Rough-Dull-Gray Ware, Without Slip. This ware is similar to 
that described under ruin No. 159. 

Black-on-White. Fifty-seven per cent of this ware is the same as 
the black-on-white ware of ruin No. 159. The remaining ware is 
mostly of the heavy, parallel bar type, some of the patterns resem- 
bling those of Zuni sites 14 and 40, as given by Spier. 

A drawing of a quadruped, deer or antelope, was found on a slab 
of tuff among the above sherds. 

There seems to be evidence that this site was occupied at two dif- 
ferent periods. 

No. 167n-l. (Plate A, Fig, 1, sherds 10 and 11). The potsherds 
found are also of the very earliest Zuni type. No red ware fou^d. 

Corrugated. Eighty per cent of this ware is reminiscent of the 
slab-house type. 

Rough-Dull-Gray Ware, Without Slip. This is the same ware we 
have met with above. 

Black-on-White. Twenty-five per cent of this ware is early Zu- 
nian type. 

No. 167n-2, (Plate E, Fig. 3, sherds 6-14). Only one red painted 
sherd was found at this site. 

Corrugated. Forty-four per cent of this ware is slab-house type 
of pottery, and the remaining sherds bear somewhat narrow, in- 
dented corrugations. 

Rough-Dull-Gray Ware, Without Slip. The sherds found here are 
similar to those of this ware previously described. 

Black-on- White, Thirty-four per cent of this ware is of the early 
Zunian type of black-on-white ware, the same as is always found with 
the. rough-dull gray ware, without slip. The remaining sherds are 
also of early Zunian type in make and decoration. Of the designs of 
the latter, eight sherds bear hachure patterns, one pattern resembling 
Pueblo Bonito hashure ware patteims. One 'sherd carries a design 
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very similar to that of the “white diamonds” PI. 16, b, on a Kayenta 
vase with constricted neck (Fewkes, Bull. 60). -One sherd bears a 
dotted figure that looks like it might be a part of a dice-drawing 
The other designs used are similar to those of ruin 167n-l. The de- 
signs of the former group are of the slab-house type, many being 
like those of Fig. 11, f, and g, of Zuni sites 14 and 40 of Spier. 

No. 168. (Plate A, Fig. 1, sherds 12-23). No red ware was found 
at this site. 

Corrugated. Sixty-four per cent of the sherds of this class are of 
the slab-house type. The remaining sherds bear narrow corruga- 
tions, both plain and indented. 

Rough-DulLG'-ray Ware, Without Slip. This ware is similar to the 
ware previously described under this heading, except it is made better 
from a better clay mixture and has also been “slipped”, though a 
few coarse unslipped sherds occn.r in the collection. These sherds 
may prove to be bottoms of black-on-white vessels. 

Black-on-White. There are three suspended spirals in the deco- 
rations and two double spirals like those in Fig. 11, i, and k, of Zuni 
site 14. Three sherds bear hachure designs; three carry interlock- 
ing scrolls almost like the Kayenta scroll patterns of Fig. 60, b(K. & 
G.), but in reverse order. Several sherds carry the white squares 
(diamonds) with black circular centers, like the Kayenta diamonds 
(and squares) of PI. 65, 21 to 30 (K. & G.). There are also several 
lightning-snake patterns. The other patterns are mostly of the 
heavy line type, characteristic of the early Zunian ware. 

No. 170. (Plate B, Fig. 3, sherds 1-4). This is a ruin near Bob 
Mahan's place at Kinna Zinde. No red ware was found about this 
site. The black and white pottery obtained has the appearance of 
being of early type, as does the corrugated ware, which opinion is 
strengthened by the large perecentage (27 per cent) of rough-dull- 
giray ware, without slip. Considerable of the corrugated ware is of 
crfu.de workmanship and of erased and lated incised work, while with 
the black-on-white ware one-fifth of the designs are of hachure work, 
much like that on the Zuni bowl, marked “a” in Fig. 16, p. 321 (C. Z. 
R.). One sherd has a broken line, interlocking scroll desigm. One 
bowl sherd has a circ^j.lar, black band circling its center, from 
which dotted knobs project inward. Another sherd has a design 
much resembling that on the Kayenta food bowl, given as PI. 16, a, 
of Fewkes (Bull. 60). 

Ruins Nos. A, AE, A6, A7, A8, 46, 64M ( ?), 64L ( ?), 100, 166 and 169 
also have a percentage of slab-house pottery, but, as these ruins also 
carry pottery of later types, they were undoubtedly occupied during 
two or more different periods. 

From the above analysis it will be seen that the typical 3 lab-h 0 u.se 
sites are ruins Nos. 2E, 47a, 47a2, 47a3, 47a4, 169 and 160 abova^ the 
corrugated ware here ranging from 0 to 6 per cent. 

PIT DiyBLLlNG TYPE (Black-on-White Series). 

Corrugated ware 16 to 46 per cent. No red ware. 
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These ruins are called pit dwellings because they are dwellings of 
that type, hence the pottery is considered as the Pit-Dwelling Type, 

No. 164. (Plate B, Fig. 3, sherds 6-8). Thi number represents a 
series of pit ruins 5 miles southeast of Cornfields Day School. Theii 
pottery is as follows: 

Corrugated, Sixty per cent of the sherds obtained were coarse, 
crudely made ware, reminiscent of the slab-house type. 

Black-on- White. Three sherds carry interlocking scrolls, much 
like those of Fig. 78 and 81 on bowls from Kintiel (Fewkes), also 
somewhat resembling Kayenta interlocking scrolls of PI. 55, g, (K. & 
G.), but more like the interlocking scroll pattern of Fig. 16, m, of 
Z-uni site 33 (C. Z. R.), but in reverse order. One sherd also has a 
double coil design very much like that of Fig. 11, j, of Zuni site 14, 
but in reverse order. The other patterns obtained are mostly of the 
heavy line, parallel bar order. 

No. 165. (Plate B, Fig. 3, sherds 9-11). This is the only other 
ruin of this type of village that was examined, though there are pro- 
bably hundreds of such ruins in the thinly timbered sections of the 
middle mesa region. The pottery found at this site is as follows: 

Corrugated. The sherds of this ware that were obtained at this 
site are of the slab-house type of corrugated ware. 

Black-on-White. One pattern obtained is like that of Fig. 12, p, 
of Zuni site 164 (C. Z. R.). A sherd also carries a pattern very 
similar to that of Fig, 11, j, of Zuni site 14 (C. Z. R.). One hachured 
design was obtained and one pattern of the dotted triangle-pattern. 
One roughly made sherd also has a chicken track pattern. The other 
patterns are very similar to those described under ruin No. 164. 

Black-on-White Series. Red ware is not represented in this series, 
neither is the shiny painted ware, nor the rough-dull-gray ware, with- 
out slip, except at ruin No, 166, which is doubtfully classed in this 
group. 

No. 8. (Plate A, Fig. 2, sherds 12 and 13.) Corrugated. Seventy- 
nine per cent of this ware is of the slab-house type, like that of Zuni 
sites 14 and 40 of Spier (C. Z. R., p. 306, and Fig. 11). The remainder 
is of a better made type, m<u.ch like that of Zuni site 24 (p. 308 above). 

Black-on-White (The designs are more of a brownish black on 
grayish white). Of the 71 pieces of this ware obtained 16 are un- 
marked gray-white ware, probably representing bottoms of cooking 
jars. They all- show slip work and, though coarse, they do not re- 
semble the rough-dull-gray ware without slip of earlier sites. Nine 
of the marked pieces of this ware show hachured patterns. One shows 
a toothed triangle like those of Fig. 12, p, of Zuni site 164, and an- 
other sherd has a double spiral design like that of Fig. 11, i, of Zuni 
site 14 (C. Z. ft.). The other designs obtained are not characteristic. 
It might also be mentioned that one sherd is the half of a large dish 
which had a hole in its center. 

No. 9. (Plate B, Pig. 3 sherds 16-18). Corrugated. Eighty-flve 
per cent of this ware is of the slab-house type. The remaining sherds 
bear more or less narrow corrugations, but mostly more or less re- 
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PLATE B 

Fig. 1: Two-Color Painted Ware 

Nos. 1-6 (1 and 2 are black-on-red) are from Ruin A-6; Nos. 6 and 
7 are from Ruin A-10; No. 8 is a sherd from Ruin A-10 3-4c; 9 and 10 
are sherds from Ruin 33S; Nos. 11 and 12 are from Ruin 33N; Nos. 
13 and 14 (No. 13 is the outside of a pot and 14 the inside, both being 
painted black-on-orange) are from Ruin 46; Nos. 16' 17 are sherds 
from Ruin 60, and Nos. 18 and 19 are from Ruin 61. 

Fig. 2. Two-Color P^ainted Ware. 

Nos. 1-9 are sherds from Ruin 51; Nos. 10-14 are from Ruin 53, and 
Nos. 16-18 are from Ruin 54. 

(Concluded on next page, bottom.) 
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miniscent of the slab-house type in appearance, though a few show 
well made, narrow indented coil work. 

Black (brownish black) -on- White. Twenty -four per cent of this 
ware is un decorated, smooth, gr&y ware with slip, appareptly the 
bottoms and sides of pots of black-on-white make. They do not at 
least have the appearance of the earlier, rough (coarse) -dull-gray 
ware without slip, of the earlier sites of the region. Thirty-three 
per cent of the white-on-black ware is of hachure type, much resembl- 
ing that of Pueblo Bonito, some also resembling the Kayenta hachure 
patterns, and some also resembling the hatched design on Fig. 18, a, 
from a ruin southwest of Zuni (C. Z. R.), though no sherd carries a 
pattern exactly any pattern figured from any of these regions. Of 
the remaining sherds, one carries a double coil design exactly like 
that of Fig. 11, k, of Zuni site 14 and that of PL 54, j, of Kayenta 
(K. & G.). Another sherd carries a step design like that of Fig. 14, 
i, of Zuni site 71, except that the hachure work beneath the Zuni step 
figure is lacking. One sherd has a pattern that approaches a glaze. 
A sherd dlso carries a series of broad, double-toothed-comb designs 
between broad white bands, bordered with a wide black line on each 
side. Another carries a series of alternate, black and white, flag- 
like triangles in concentric bands. The remaining patterns are prin- 
cipally of the heavy-line, parallel band type. 

The pottery of this site and that of ruin No. 8 is undoubtedly of 
early Zunian type, though later in age than the slab-house typi^. 

No. 34. Corrugated. All the sherds obtained of this class were 
of the slab-ho'U.se type. 

Black-on -White. No characteristic patterns were obtained. 

No. 46. (First visit.) (Plate B, Fig. 4, sherds 1-4.) Corrugated 
Most of the sherds bear narrow indented coils, except from the plain 
rim section. 

Black-on-White. Hachure ware is the predominant ware of this 
class, some of which resembles the hachured designs on Fig 18, a, of 
Zuni (C. Z. R.). On the other hand they are all very similar to the 


Fig. 3: Pottery of the Slab-House Type 
Nos. 1-4 are drawings of sherds from Ruin 170. 

Pit-Dwelling Type 

Nos. 5-8 are sherds from Ruin 164 and Nos. 9-11 are from Ruin 165. 
Black-cn- White Series 

Nos. 12-15 are sherds from Ruin A-8, and Nos. 16-18 are sherds 
from Ruin 9. 

Fig. 4i Black-on-White Series 

Nos. 1-4 are sherds from R’vn 46 (first visit); Nos. 5-7 are from 
Ruin 52; No. 8 is from Ruin 55; Nos. 9 and 10 are from Ruin 76; 
Nos. 11 and 12 are from Ruin 82; No. 13 is from Ruin 163; and Nos. 
14 and 15 are sherds from Ruin 171. 
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hachured work on the cylindrical jar from Pueblo Bonito, figured on 
PI. 3, (Pueblo Bonito). 

Note. A round turquoise bean was found at this ruin. 

No. 52. (Plate B, Fig. 4, sherds 6-7). Corrugated. Indented,, 
narrow corrj.gations covering the vessel with the exception of the 
plain rim, mark the prevailing form. A few sherds show plain, 
narrow coils, without indentations. 

Black-on-White. Four sherds of this type of ware had been made 
into dice. Two sherds bear saw-toothed designs, very similar to the 
saw-toothed design of Fig 12, f, of Zuni site 24 (C. Z. R.). A sherd 
bears a triangular, notched design in black, much like the notched 
triangular design of PI. 61 of a food bowl from Four Mile Ruin, Ari- 
zona (Fewkes), and another has a cross-cut saw design very similar 
to the cross-cut saw pattern on the vase from Shimpovi, Arizona, 
marked PI. 50, b, (Fewkes). A great part of this (black-on- white 
ware (30 per cent of it), however, is of the heavy line, bar work, 
usually of the parallel type. The remainder, with the exception of 
the sherds first mentioned under this subject, is hachured ware, com- 
promising 64 per cent of the whole. The hachured ware all closely 
resembles the hachured ware from Pueblo Bonito, many sherds hav- 
ing designs practically identical with that on the cylindrical bowl 
from that pueblo, figured as PI. 3 (Pueblo Bonito). Some patterns 
also approach the hachured designs shown on the pitcher, figured as 
Pig, IS, a, from a ruin southwest of Zuni (fJ. Z, R.). 

No, 66. (Plate B, 4, sherd 8). The corrugated ware is mostly of 
the slab-house type. Sixty-two per cent of the black-on-white ware 
is of the hachure type of design, much resembling both Pueblo Benito 
and Kayenta ware, but favoring the former the most. The other 
sherds are too few for characterization. 

No. 69 3-4 (the upper mound of the 69 series). 

Corrugated, Fifty per cent of the sherds bear plain, broad, or 
coarsely indented) coils, reminiscent of the slab-house type. The re- 
maining sherds bear narrow corrugations of the indented type, ex- 
cept for a plain fiaring rim. 

Black-on-White. One sherd carries a design which is in part like 
that of the ‘‘white diamonds^' on the Kayenta pot, figured as PI. 16, 
b, of Fewkes (Bull. 60), A few sherds carry hatched work in de- 
sign. Three sherds carry dotted figures, two of which approach the 
dotted triangle pattern. The other designs are all of the heavy, 
parallel line and bar type. 

On the ‘whole the pottery of this ruin resembles that of Zuni site 
24 (C. Z. R. pp. 224 and 308). 

No. 76. (Plate B, Fig. 4, sherds 9 and 10). Corrugated. The 
vessels of this type were normally entirely covered with narrow cor- 
rugations, except for a plain flaring lip. One sherd of this ware is 
also decorated in black and white parallel bars on the inside, the cor- 
rugations also having been mostly erased without. 

Black-on-White. One-half of this ware is decorated in hatched 
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and cross-hatched designs, which closely resemble the hatched pat- 
terns of Pueblo Bonito, Zuni, and Kayenta; but there appears to be 
no design exactly like any listed from any of those regions. Besides 
the hatched decoration, one sherd also bears a dotted-bar pattern, 
somewhat resembling the bark figures on the Kayenta pot, fig^ared 
as PL 18, b, (K & G). Of the remaining black-on-white sherds from 
this ruin, five are undecorated, one of which had been made into a 
pot smoothener. One sherd had toothed triangles in design. One 
had parallel lines surrounding a square figure. One has parallel lines 
of projecting cones in brown. Another has a dotted triangle like 
those on the sherd figured as Fig. 12, p, of Zuni site 164 (C. Z. R.). 
The remaining designs are mostly heavy line work of the parallel 
type. 

No. 82. (Plate B, Fig. sherds 11 and 12, and Plate C, Fig. 1, sherd 
5). Corrugated. Sherds of this type are too few for characteriza- 
tion. 

Black-on-White. Twenty per cent of this ware is of the hatched 
type in decorative design. One sherd is decorated in a heavy line 
design which is similar to that of the bowl which is figured as Fig. 
14, b, of Zuni site 82 (C. Z. R.). Another sherd has a saw-toothed 
figure somewhat similar to that of Fig. 12, f, of Zuni site 24. One 
sherd has a dotted triangular design like that of Fig. 12, p, of Zuni 
site 164, and another carries a checkerboard pattern in white, set in 
a background of shiny black. One sherd has also been made into a 
disk. 

No. 163. (Plate B, Fig. 4, sherd 13). Only one sherd, a black-on- 
white painted bottom of a food vessel, was obtained from this ruin. 
It had a central, whorled pattern of inverted F*s, surrounded by 
parallel bars, within and surrounding the center of the bowl. 

No. 166. This ruin is opposite Carrigan's store at Ganado. No 
shiny painted ware and no red ware was represented. Only one cor- 
rugated sherd was found and one black-on-white fragment was ob- 
tained. The seven other sherds obtained were of the rou gh-dull-gray 
ware, without slip, which shows that the ruin corresponds in age to 
the early Zuni sites of Spier, 

Note. This site is doubtfully placed in this list, as its large per- 
centage (80 per cent) of rough-dull-gray ware, without slip, would 
seem to place it in the slab-house type series. 

No. 171. (Plate B, Fig. 4, sherds 14 and 16, and Plate C, Fig. 3, 
sherd 19, which is of slab-ho'j.se type). Only two corrugated sherds 
were obtained and they were both of crude make. The remainder 
was black-on-white ware, though one piece was undecorated. One 
sherd had a double spiral like that of Fig. 11, k, of Zuni site 14 (C. 
Z. R.), and like that of IPl. 64, j, from Kayenta (K. & G.). One sherd 
carried -step designs resembling those of Zuni. Another potsherd 
carried an elaborate double lightning series between converging par- 
allel lines. And so op. It might be added that most of the pottery 
obtained was from a grave that is being exposed in a canyon at the 
village. ' 
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No. Al. (Plate A, Fig. 2, sherds 1-7). Corrugated. Sixty-five 
pieces of this ware were obtained. One sherd is a piece of a carry- 
ing jug, having a knob and a hole for the attachment of a strap. The 
rest are apparently sherds of jars. Two pieces had been smoothed 
and then deeply marked with some sharp instrument in long cuts in- 
cised in broad V-shaped cuts. Three were just straight-ridged. Six 
were tops of jars and were smooth, as was the piece with the knob. 
Sixty-six per cent of the remainder are sherds on which the coils are 
broad and very poorly made, the coils sometimes showing in wavy 
effect only. The work on these sherds is crude in every way. The 
remaining sherds grade from coarse work to narrow, indented coils, 
except for a plain flaring rim. The workmanship shows that this 
village was inhabited' for a long period of time, the weathering down 
of the ridge-bench now exposing the pottery of the whole series from 
top to bottom of the ref ise heap and house sites. Ancient graves 
are also laid bare as will be noted later. Sixty per cent of this cor- 
rugated ware is of the slab-house type, as figured and described by 
Spier and by Kidder and Guernsey. 

Black-on-White. Thirty-eight per cent of this ware is undecorated, 
rough-dull-gray pottery, without slip, one piece of which had been 
used as a smoothener in making other pots. Twenty-five per cent of the 
pieces show hatched work. A large per cent of the remainder is 
heavy, broad line work. • 

One whole jar obtained is of elaborate hatched pattern throughout. 
One part of this pattern is composed of hatched points like the points 
of the design on the mug represented on PI. 3 (Pueblo Bonito). 
One whole bowl obtained has a notched, interlocking pennant-design 
in double sets, extending from straight lines, somewhat resembling 
the pattern of the bowl PI. 61, b, of Fewkes. A j'ig obtained has 
hatched lines all over it to exaggeration, reminding one. much of the 
hatched designs on several of the Pueblo Bonito pots. Fragments of 
two other jugs in the collection have similar patterns. 

Of the other designs, one sherd has a design very similar to the 
notched design (single triangle) pattern of PI. 31, b, on a vessel from 
Homolobi (Fewkes), and the single triangle pattern of Fig. 59, a, 
(K. & G.). Diamond shaped patterns occur on several sherds. One 
ceremonial bowl obtained is decorated wholly in pennant triangles, 
26 flag-lines of connected triangles in black zigzags from the opening at 
the top of the bowl over its side to the bottom, making an angle 
where the flattish top of the bowl meets the body and another angle 
along the “equitorial” line of the body wall, much resembling the 
pattern of the sherd, figured as Fig. 12, m, of Zuni site 164 (C. Z. R.), 
but running in the vertical instead of the horizontal as in that pat- 
tern. One jug (much broken), has duplications of the double saw 
design of Pig. 12, f, of Znj,ni site 24, except it is black-on-whlte in- 
stead of black paint-on-red. Another sherd has an interesting sdroll 
design much like that of Fig. 78 from Kintiel (Fewkes), but in re- 
verse order. Squares and diamonds show in design, as also does 
diamond-shaped squares in white with central black dots, like those 
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of PL 55, 22 (K. & G.)* Another design seems to represent a bird. 

No red ware or shiny black-on- white ware was found at this ruin. 

Eight skeletons were exposed at this site. Seven of them and the 
skeleton of a dog were found piled close together. One male skeleton 
had its hands outstretched. On the whole the skeletons all had the 
appearance of having' been thrown into a hole or room — not properly 
buried. One man had had his skull crushed in. It would seem that 
they had been killed in battle or a massacre. This conclusion is 
strengthened by the fact that no bowls or artifacts of any kind were 
found with the bones where the seven skeletons and the dog skeleton 
were fou.nd. Thirty feet north of this grave the bones of a man 
were found that had been properly buried. He had been placed on 
his back, facing the setting sun. His arms were folded. On his 
left side just below his arms were a food bowl and a water jug, and 
in a similar position on his right side there was a ceremonial bowl, 
containing a yellow ochre paint stone and 29 pieces of turquoise. 
Another jug had also been buried with this body, but, being exposed, 
a Navajo boy destroyed it. 

When this skeleton was discovered, its lower extremities were ex- 
posed as was a considerable part of the other skeletons. All of 
these skeletons were reirterred in a better burial on the site. 

Note. The evidence adduced from the pottery of the state of the 
ruin shows the village, or series of villages, to be very old. It also 
shows that its earliest settlers were not much advanced beyond the 
slab-hou.se stage. Its absence of red and shiny black-on-white ware 
also shows it to be much older than ruin No. A and its suburban 
ruins AK 1-5. 

TWO COLOR PAINTED WARE SERIES 

Rough-*dull-gray ware, without slip, is not represented in this series, 
neither is the shiny painted ware, nor the three-colored painted ware. 
Red ware is represented, as is buif ware occasionally, the per cert of 
each of which will be given immediately following the village number. 

No. A5. (\Flate B, Fig. 1, sherds 1-6). Five per cent red ware. 

Corrugated. The sherds of this type are all fragments of jars, 
seeming to be mostly of small-sized jars. The jar tops are not cor- 
rugated. One sherd is of the dark variety. One-half of the sherds 
are of the slab house type, the coils being flattened, rubbed off, or 
poorly made. The coils on the remaining sherds bear narrow cor- 
rugations mostly of the indented type; one piece of the latter was 
painted black and white on the inside. In general, the corrugated 
ware resembles that of site 24 of the Zuni ruins (C. Z. R.) above. 

Black- (brown-black) -on -White, the white sometimes having a yel- 
lowish ;cast, and the black, a brownish tinge. Bowls constitute three- 
flfths of the forms, among which are a ceremonial ^wl of the dead, 
a crude unfinished bowl, and a sprinkling, ceremonial bowl. The 
decorations here differ much from any previously found in the region. 
Thirty-five sherds show part coarse hatched worjc. The design on 
one sherd is like that of Fig. 12, c, of Zuni site 24 (C. Z. R,). An- 
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other pattern very much resembles that of Fig. 12, n, of Zuni site 164 
of the same series. Three sherds have designs somewhat like the 
deigns on the Kayenta sherds figured as Fig. 60, a, and b, (K. & G.)> 
the scroll designs on the globular bowl from Kintiel (Wide Ruin), 
figured on p. 131 as Fig. 78 of Fewkes. The decoration on one piece 
very much resembles that of Fig. 14, b, of Zuni sites 81 and 82 (C. 
Z. R.), and another that of Fig. 14, i, of the same series, the sherd 
that contains the latter being part of a sprinkling, ceremonial bowl. 
One design is that of a whitish triangle in series, surrounded by 
black triangles, all of large size. Another design is of variously 
shaped figures in white, dotted in black, giving a pepper-and-salt 
effect. The other designs are of heavy bars, bands, and lines. 

Black CPaint-on-Red. The sherds from this ruin bearing this type 
of decoration are too few for characterization. 

In conclusion., the sherds ar d decorations on same would seem to 
place the age of this ruin apparently with that of, site 24 of the Zuni 
ruins (C. Z. R., p. 308), though the pottery seems to indicate two 
periods of occupancy. 

No. A7. Six per cent red ware. ‘Corrugated. Only medium sized 
jars are represented, one-seventh of which are of the dark colored 
ware type, the remained being the usual gray in color. Four sherds 
are tops of jars, three of which show rough corrugations. Fifty per 
cent of the sherds had the coils obliterated in part or entirely erased 
and: then, in a few cases, reindicated by incised lines which were 
made with a sharp pointed instrument. Plain vessels also occur, 
as does broad coiled and coarsely indented coiled ware. Three coils 
also, have narrow, straight-coil lines. Others bear narrow, partly 
well made, indented coils. On the whole the work is crude and rough 
and is hardly superior to that of the slab-hou^e type. 

Black-on-White. Bowls are a little more numerous than jars. 
The vessels are decorated only on one side. One design is like that 
of 11, k, of Zuni site 14 (C. Z. R.). Two sherds are of the checker- 
board type in pattern of design, the sources being in white. Coarse 
hatched designs also occur on several sherds. The other patterns 
are not characteristic, except for occasional bands and wavy lines. 

Black Paint-on-Red. Sherds of this type are too few for charac- 
terization. 

No. A8. (Plate B, Fig. 3, sherds 12-16). Five per cent red ware. 

Corrugated. The corrugated ware of this village is similar to that 
of ruin No. A7. 

Black-on-White; the black often being a blackish browp. .One 
sherd is decorated with the characteristic design of the region, .very 
similar, to that of Fig. 11, k, of Zuni site 14 (C., Z. R.), but more 
nearly like thab»of the Kayenta sherd, shown as PI. 64, j, (K^ & G.), 
a double spiral design, but while similar yet quite unlike .i^ie^San 
Juan design as given on PI. 22 (San Juan Ruins), as it hast not the 
radiating points. The design on another sherd also somewhat re- 
sembles the dotted triangular desijn in the upper, right hand comer 
of the same plate (San Juan Ruins). It Also more nearly resembles 
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the dotted triangular designs on the bowl, figured as the lower fig- 
ure of PI. 61 from Four Mile Ru^in, Arizona, (Fewkes). Another 
sherd of a bowl has a design on it very similar to that on the bowl, 
figured as PI. 37, b, from Chevelon, Arizona, (Fewkes). One sherd 
of a bowl has a checkerboard design, the squares being white with 
blackish, roundish centers like the Kayenta designs, shown as PI. 
65, 23, and 29. Another sherd has a saw-tooth design much resem- 
bling the saw-toothed design on sherd 23 and on sherd 30 of the same 
plate (FI. 65, 23 and 30 — K. & G.). One design on a whiter sherd 
than the others is of a wavy nature, like the wavy triangle series 
shown on a food bowl from Chevelon, Arizona, ('PI. 39, b, of Fewkes). 
Another design closely resembles the Zuni design in step-figure given 
as Fig. 15, i, from site 149 (C. Z. R.), except the lines are many 
times heavier. No hatched patterns were obtained. 

Note. A large fragment of a late or recent Zuni pot was found 
in a sand dune blow-out on a ridge one-half mile about d'ii.e south of 
this ruin and about the same distance west of ruin No. A-1. 

No. A 10. (Plate B, Fig. 1, sherds 6 and 7). One per cent red 
ware. The sherds here considered are from ruin No. 10 and a small 
house ruin of the same type, a very small ruin, marked X, situated 
one-fourth of a mile nearly east of A-10. Only one red painted 
sherd of the black paint-on-red type was found, that of a bowl, deco- 
rated on the inside in heavy, parallel bands. 

Corrugated. The corrugated ware is practically of the same type 
as that of Zuni sites 14 and 40 (p 306, C. Z. R,), which are designated 
as ^*slab-house type”, the main difference being that some of the jars 
have rounded (curved) necks. For the most part, the coils are ob- 
literated or flattened and then reindicated by incised lines. On some 
of the sherds the coils are entirely erased, and lines incised in various 
directions with a sharp stick or other pointed instrument. Others 
have been ‘‘heavily” ridged in the same way. A few of the sherds 
are also coarsely indented ware. No sherds with narrow indented 
coils were found. 

Black on-White. Bowls constitute about three-fifths of the forms. 
More than one-fourth of the decorations are heavily crosshatched 
work. Some wavy triangles also show in decoration. An interlocking 
scroll, much like those on the globular bowl from Kintiel (Fig. 78, p. 
131 of Fewkes) and some of the Kayenta interlocking scrolls (given 
on Fig. 66, p. 131 of Kidder and Guernsey) occults on several sherds. 

No. 10 3-4, (a, b, and c). The ruins represented by this number 
are on top of the mesa about a mile east of the ruin A-10, running 
in a north and south line along the crest of the ridge. All of them 
are small, the middle ruin (b) having been only a two roomed affair. 
Moreover, no pottery was found at it. The distance between ruins 
a and b is about one-fourth of a mile. The other two ruins are con- 
sidered separately below. 

No. 10 3-4; Red ware one per cent or le*''s. This ruin is pf the 
small house type. It has two piles of rock, representing ancient 
stone segments, the northern segment being the larger heap. East 
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of the latter is quite a depression, east of which is the remains of the 
refuse heap, now quite a mound. 

Sixty per cent of the pottery found at this ruin is corrugated ware. 
61 per cent of which is of the slab-house ty^e. The other corrugated 
sherds bear narrow, well made indented coils, except from the plain 
rim section. The designs on the red ware and the black-on-white 
ware are non-characteristic and are not of a determining factor in 
classification. 

No. 10 3-4c. (Plate B, Fig. 1, sherd 8). Red ware 1 per cent or 
less. The pottery of this ruin is very similar to that of ruin No. 
10 3-4a. Of the black-on-white ware, one interlocking scroll design 
was obtained. It was a little like that of the globular bowl from 
Kintiel (Fig. 78 of Fewkes), but in reverse order. Two sherds have 
the diamond design with circular, central dotted centers like tlicse of 
PL 55, 21, 23, 24, 27, 16 and 28 of the Kayenta series (K. & G.). 
Another design is a doaj.ble spiral like that of Fig. 11, k, of Zuni site 
14 (C. Z. R.), with the exception that it has notched edges. The 
sherd which carries this design, also has a notched knife blade pat- 
tern. 

No. 33. This ruin, as previously described, is composed of a north 
and a south village mound. In this work the pottery of each of these 
will be considered separately. 

No. 33. (North section). Plate B, Fig. 1, sherds 11 and 12). Seven 
per cent red ware. 

jCorrugated. The few sherds obtained are all of the reminiscent 
slab-house type. 

Black-on-White. Considerable hatched work occurs in the pat- 
terns, as does heavy line and band work. Another conspicuous set of 
decorations is that of elongated, horizontal triangles with projecting 
knobs on the hypothenuse side in reverse but similar order to those 
of PI. 61, b, on a food bowl from Four Mile Ruin (Fewkes). Another 
sherd has a design in alternate black and white triangles, diagonally 
set to a series of saw-toothed figures, somewhat resembling those 
fig»u,red from Kayenta (PI. 55, 13, 14, 15, 16, 20, and 23 — K. & G.) 
and that on the Zuni sherd. Fig. 14, h, from site 71 (C. Z. R.). The 
designs on the whole, however, are not characteristic. 

Black Paint-on-Red. The sherds of this type are too few for char- 
acterization. 

No. 33. (South section). (Plate B, Fig. 1, sherds 9 and 10). Five 
per cent red ware. 

Corrugated. The. sherds obtained of this class were of the slab- 
house type. 

The black-on-white and the black paint-on-red ware are covered 
by the remarks on those classes under North Section of ruin^No. 33. 

No. 45n. Plate C. Fig. 1, sherd 6). Six per cent red ware. Ex-“ 
posed debris of a village across a side wash 300 yards north of ruin 
No. 45 is here designated as* ruin No. 45n. 

Corrugated.^ Vessels are normally covered with narrow indented 
dorrugations, except the flaring lip part, which is usually plain. 
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There are also some coarse, corrugated-indented ware. Some of the 
best corrugated indented ware yet seen in the region was also found 
at this site. One corrugated sherd was also painted in black- on-white, 
the pattern somewhat resembling that of Fig. 14, b, of Zuni sites 81 
and 82 (C. Z. R.). Four corrugated sherds were also darkish in color. 

Rough-Dull-Gray Ware, Without Slip. The ware of this type had 
been more or less smoothed, had a less dull color, and was not so 
coarse in make as that previously described, and is of later make 
than the true slab-house pottery. 

Black-on-White. The designs found on the pottery of this type 
are not characteristic. 

Black Paint-on-Red. Sherds of this type are too few for charac- 
terization. 

No. 46. (Second gathering of pottery, the pottery having been un- 
covered by storms, winds, and floods.) (Plate B, Fig. 1, sherds 13 
and 14). Two per cent red ware. 

Corru,gated. Thirty-two per cent of this ware is of the slab-house 
type. The remainder is entirely covered with narrow, indented coils, 
except for the plain flaring rim. 

Rough-Dull-Gray Ware, Without Slip. Sherds of ths type occur 
in the collection, which, with the slab-house type of corrugated ware 
obtained, show that this ruin was occupied at different periods. A 
few sherds of this ware are also of the late type. It might also be 
added here that along with the gray ware there was found a dice that 
had been made out of a flat slab of rock. 

Black-on-White. Fifty-nine per cent of this ware is of the hatched 
type in design, much resembling Pueblo Bonito ware, also Zuni and 
Kayenta ware of this type. Two per cent of the ware is of the 
dotted triangular type. A dou,ble spiral also forms part of the deco- 
ration of one sherd. In form it somewhat resembles the “Y” figures 
on the food bowl of PI, 25, b, from Four Mile Ruin, Arizona, of PI. 
29, b, from Chavez Pass, of PI. 47, b, from Chevelon, Arizona, and of 
PI. 64, also from Four Mile Ruin (Fewkes). The other designs are 
not conspicuous or characteristic. 

Black Paint-on-Red. (Including Brown-on-Buff Ware.) The 
sherds of these type are too few for characterization. 

No. 60. Plate B, Fig, 1, sherds 15-17). Two per cent red ware. 

Corrugated. On the whole the sherds generally bear narrow, in- 
dented coils, except from the plain rim section. 

Black-on-White. Twenty per cent of this ware is of the hatched 
type, like the Pueblo Bonito hatched ware, though there are no exact 
patterns. Several sherds have dotted triangles, somewhat resem- 
bling those on FI. 22 (Archaelogical Research in Southwestern Colo- 
rado), on the food bowl from Fou^ Mile Ruin, Arizona, lower figure, 
PI. 61, and that of PI. 48, b, from Shumopovi, Arizona, (Fewkes). 
One ais<r has a saw-toothed figure like the crosscut sawtoothed fig- 
ure of PI. 50, b, on a vase also from Shumopovi (Fewkes). A sherd 
also has what appears to be the body of a bird inclosed in parallel 
bar.^ and lightning-step designs. 
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Black Paint-on-Red. Sherds of this type are too few for charac- 
terization. 

No. nl. (Plate B, Fig. 1, sherds 18 and 19 and) Fig. 2 , sherds 1-9). 
Six per cent red ware. 

('orrugated. For the most part the ware of this type from this vil- 
lage is well made, narrow, both plain and indented coils. 

Black-on-White. One of the sherds obtained is a handle of a jar. 
Foi’t>-f.vp per cont of the sherds collected of this ware have hatched 
designs, closely resembling the designs on pottery from Ttieblo Beni- 
to, one design being an exact pattern of that on the cylindrical jar, 
figured as PI. 3 (Pueblo Bonito) and on a mug figured on Pig. 70 
from the same place. Another sherd has a design very similar to the 
Z design of the food bowl of Fig. 49 of Pueblo Bonito, bu,t in reverse 
order. Another sherd has a pattern-design like that on the Zuni 
sherd of Fig. 12, k, of site 164 (C. Z. R.). One sherd carries an in- 
terlocking scroll design. Another carries an inch-band of large X's in 
black between black lines. Another carries a ' checkerboard design 
in black and white. Another has the spaces, usually occupied by 
hatched work, filled with checkerboard patterns like that of Pig. 13, 
g, of Zuni site 86 (C. Z. R.). Another has hachure work and cloud- 
effect designs, and another carries notched knife blade designs. 
Other designs are heavy line and parallel band work. 

Black Paint-on-Red. The red ware found has very plain designs, 
mostly of the parallel type. 

No. 53. (Plate B, Fig. 2, sherds 10-14.) Two per cent red ware. 
The large size of the refuse heap (earth-mound) in comparison with 
the size of the ruin, together with the abundance of sherds about its 
site and especially about the earth-mound, indicate that the site was 
occupied for a long period of time, probably for hundreds of years. 

Corrugated. This ware, on the whole, is similar to that of ruin 
No. 50. Several sherds, however, show very poor work, reminiscent 
of the slab-house type. 

Black-on-White. (Including three Brown-on-White sherds.) The 
black of this ware often has a brownish tinge. Seventeen per cent 
of the sherds obtained are of the hatched type of design, resembling 
Zuni, Pueblo Bonito, and Kayenta ware, though there is but one exact 
pattern, an exact duplicate of that of PI. 55, 3, of Kayenta (K. & G.). 
A sherd has a design very similar to the diamond designs in gray on 
the Kayenta vase, given as PI. 16, b, (K. & G.), Two sherds have 
double spiral designs like Zuni design Fig. 11, k, of site 14 (C. Z. R.) 
and the similar Kayenta design given as PI. 56, j, (K. & G.) Two 
sherds shary a double series of triangles. Two carry dotted triangles 
and one an interlocking scroll in white, much resembling the Kayenta 
interlocking scroll of Fig. 56, b. A sherd carries design very simi- 
lar to that of the sherd, flgoved as PI. 56, 4, from Kayenta (K. & G.). 
Two sherds carry designs like the extended index finger and thumb 
along side^f it, almost like the extended finger design on the vase 
of PI. 30, a, from Homolobi, Arizona, (Pewkes). Most of the other 
sherds carry designs of heavy, more or less parallel lines and bands. 
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Bldck Paint-on-Red. Remarks on whis ware under ruin No. 60 ap- 
ply. 

Imo. 64. (Plate B, Fig. 2, sherds 16-18, and Plate C, Fig. 1, sherd 
1). One per cent red ware. 

Corrugated. The ware of this type, on the whole, is of fair make, 
though some of it is of a make reminiscent of the slab-house type. 

Black-on- White. Thirty-four per cent of this ware is of the hatched 
type in design, somewhat resembling the design on the cylindrical jar 
from Pueblo Bonito of PI. 3 (Pueblo Bonito), and also much of the 
Zuni hatched ware, one sherd having a design exactly like the hatched 
patterns on a jar figured as Fig. 18, a, from a ruin southwest of Zrini 
(C. Z. R.). Two sherds carry double spiral designs like that of Fig. 
11, k, of Zuni site 14. Four sherds have cross-cut saw-toothed de- 
signs very much like the saw-toothed designs on a vase from Shumo- 
povi (PI. 60, b, of Fewkes. Two sherds also have triangular designs 
somewhat resembling those on the food bowl from Four Mile R^iin, 
Arizona, figured as PI. 61, b, of Fewkes. Another sherd has a check- 
erboard design in parallelograms in white. One barred sherd of this 
type had also been made into a dice. 

Black Paint-on-Red. The only red colored sherd obtained was un- 
marked. 

No. 64a. Plate C, Fig. 1, sherds 2-4.) Three per cent red ware 
This village is a ruin on a sand knoll in the flat one-half mile east of 
ruin No. 64. It is now leveled but was evidently quite large. 

Corrugated. Remarks on this ware under ruin No. 53 apply. 

Black-on-White. Forty-two per cent of this ware is of the hatched 
type, not exactly agreeing with any figured pattern but resembling 
Zuni, Pueblo Bonito, and Kayenta hatched ware. Two dotted trian- 
gles occur among the designs, also a plumed lightning snake. One 
checkerboard design in black and white squares makes up another 
pattern. The other designs used are very similar to those described 
under ruin No. 63. 

Black Paint-on-Red. Remarks on this ware under ruin No. 60 
apply. 

No. 66. One per cent red ware. Corrugated. The ware of this 
type is of crude make. 

Black-on-White. A small per cent of the sherds of this type is 
hatched ware. Ten per cent has dotted or toothed triangles in de- 
sign. The remaining designs are heavy, parallel bar work, though 
one sherd also has a step-design somewhat resembling the Zuni step 
design of Fig. 14, c, of site 71 (C. Z. R.). 

Black Paint-on-Red. The sherds obtained of this type are plain 
red only. 

No, B3. Fourteen per cent red ware. Corrugated. Sherds of this 
type are too few for characterization. 

Black-on-White. One sherd has flag points in triangular style in 
design, resembling the design of Fig. 12, m, of Zuni site 146 (C. Z. 
R,). A part of a vase has hatched work in design. One sherd bears 
interlocking scrolls like the Zuni design of Fig. 14, g, of site 71 
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PLATE C 


Fig. 1. Two-Color Pam ted Ware. 

No. 1 is a sherd from Ruin 54; Nos. 2-4 are from Ruin 54a; No. 5 
is from Ruin 82; No. 6 is a black-on-red sherd from Ruin 46N (46N); 
Nos. 7-10 are from Ruin 166, and Nos. 11-13 are from Ruin 162. 

Fig. 2. Two-Color Painted Ware. 

Nos. 1-18 are sherds from Ruin 99, at Steamboat, Arizona. No. 6 
is the inside of a vessel, black-on-red, and No. 18 is the outside of the 
same vessel, white-on-red. 

' Three-Color Painted Ware Series 

Nos. 19-23 are sherds from Ruin A-2. No. 19 is of the inside, 
hlgck-on-red, and No. 20 is the outside of the same nbt. beinir white- 
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(C. Z. B.), also a little resembling^ the Kayenta patterns of Fig. 60 
(K. & G.). A sherd has a toothed pattern a little like the Kayenta 
pattern of 59, d, and two sherds have diamond figures in white with 
black, roundish centers like the Kayenta figure of PI. 55. 21-28 (C. 
Z. R.) 

Black Paint-on-Red. A double scroll design like that given above 
under ‘*Black-on- White" is the main characteristic patteipi of this 
ware. A sherd also has a pattern exactly like that on the sherd 
figured as Fig. 14, b, of Zuni site 82 (C. Z. R.). 

Note. A land shell, found under a rock at this ruin, appears to be 
0>reoholix cooperi apache Pils & Ferr. 

No. 99. (at Steamboat). (Plate C, Fig. 2, sherds 1-18. Six per 
cent red ware. 

Corrugated. Almost all the sherds obtained show coarse work, 
reminiscent of the slab-house type. A few have narrow corruga- 
tions, both indented and plain. The lips of the jar tops in the col- 
lection are also all smooth. 

Black-on-White. Fifty-nine per cent of this ware is of jars; the 
remainder bowls and a few dippers. One sherd if this ware is of 
early (slab-house) type in make and decoration, much resembling the 
pottery of ruin No. 2. Most of the rest is also of the early Zuni- 
Kayenta type. Only four sherds carry hatched patterns. One sherd 
bears an exact pattern to that on the vase from Sumopovi, Arizona, 


on black. No. 21 shows the outside of a vessel, the inside of 
which is painted plain white. The sherd of this- drawing is a thin, 
"delicate" piece, compared with the others of the same collection. 
No. 22 is outside, white on very dark black or red, and No. 23 is the 
inside of the same vessel, same being painted black-on-red. 

Fig, 3. Three-Color Painted Ware. 

No. I is from R.3.in 100; Nos. 2-5 are sherds from Ruin 168; Nos, 
6-18 are from Ruin 161; and No. 19 is from Ruin 171, of the slab- 
house series. 

Fig 4. Three-Color Pafntcd Ware. 

Nob. 1-6 are sherds from Ruin A-2. No. 1 shows the inside of a 
sherd whose outside is painted white; and No. 2 is a sherd whose in- 
side is painted white. No. 6 is a sherd from Ruin A-6, and No. 7 is 
the inside of a sherd, black-and-white painted on "brick" color, from 
Ruin A-O:* Nos. 8-12 are from Ruin 35. No. 10 shows the inside 
of a black-on-white sherd, and No. 11 the outside of a black-on-white 
sherd which is corrugated both above and below the design. Nos. 
13-16 are sherds from Ruin 64. Nos. 13 and 14 are the inside of pots, 
which are painted with "chocolate color" for the darker part and a 
light yellowish chocolate for the lighter part. No. 16 is the inside 
of a^ vessel that is black-on-red, the red being very shiny. No. 16 
is the outside of a sherd which is decorated in white-on-red, which is 
quite shiny. No. 17 is a black-on-red sherd, whose outside is plain 
red. No. 18 shows the inside of a sherd from Ruin 64M, the outside 
being plain white. 
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of PL 49 (Fewkes). The sherd is also the rough-finished, coarse 
ware, as that vase appears to be from the plate. Three sherds carry 
the double coil design similar to that of Fig. 11, k, of Zuni site 14, 
and the Kayenta double coil design of PI. 64, j, (K. & G.). Pour 
sherds carry interlocking scroll designs like those of Fig. 14, g, of 
Zuni site 71, and one sherd carries a very similar interlocking scroll, 
in reverse order. Two sherds carry square (diamond) figures in 
white with roundish, black centers, resembling those of PI. 65, 21, 23, 
24, and! 29, of Kayenta (K. & G.). Eight sherds carry white squares 
like those on the food bowl from# Chevelon, Arizona, figured as PI. 
37, b, (Fewkes). Three sherds carry zigzag lightning figures, much 
resembling those of Fig. 14, e, of Zuni site 71 (C. Z. R.). Another^ 
sherd carries a heavy, saw-toothed, notched design in parallel blades, 
and one carries a more pointed saw-toothed design. One sherd also 
carries a wavy, triangular pattern, somewhat like the Kayenta pat- 
tern of Fig. 69, b, (K. & G.). And so on. 

Black Paint-on-Red (including the Buff Wai;e). The red ware is 
all of bowls, and the buff (yellow) ware of jars.. The one character- 
istic design is that of a step figure, which closely resembles the step- 
figures in white of Figure 14, i, of Zuni site 71 (C. Z. R.). 

Note. The designs on the pottery of this ruin show a coming and 
going of peoples, and also show Hopi influence in design. Also as 
indicated, some sherds and their designs indicate a very early period 
of settlement, while the major part of the pottery is of the middle 
post slab-house, Zunian type. 

No. 166. (First visit.) (Plate C, Fig. 1, sherds 7-10.) This 
ruin is northwest of the Ganado-Indian Wells wagon road, south of a 
lava bna,tte, 3 miles northeast of the latter place. No corrugated ware 
was obtained on this trip, but 10 per cent of the sherds obtained is 
red ware. 

Black-on- White. Half of the sherds are bowls, one of a dipper, 
and the rest of jars. One sherd has a wavy, triangular design. One 
has a checkerboard design like that of PI. 38, b, on a food bowl from 
Chevelon, Arizona, Fewkes). Two sherds carry step-figures some- 
what like those of Zuni, one of the figures much resembling the zig- 
zag figures of PI. 42, a, on a food bowl from Four Mile Ruin, Arizona, 
(Fewkes). One sherd carries ‘‘bird symbols”, resembling those of 
Fig. 36 on a vase from Homolobi, Arizona (Fewkes). The other de- 
signs obtained are not characteristic. 

One sherd obtained of this ware had been made into a disk to be 
used as a dice in gaming. 

Black Paint-on-Red. The sherds obtained of this ware are all 
plain red on both sides. 

Note, A’ thin piece of red rock wa« found Here with designs on 
it In white. 

Note 2. This ruin is about^; Homolobi, in 

the Hopi country, and its de^ ® saem to be more relhU^bvf 

to 'those of that riUn, 
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No. 166. (Sceond visit, the collection being more from .the basal 
strata of the ruin than the former collection). 

The pottery of this village, in this collection, resembles that of 
ruin No. 8 of the black-on- White series above, except that one red 
colored sherd was obtained and the corrugated ware is all of a make 
reminiscent of the slab-house type. 

No. 167. (Plate A, Fig. 2, sherds 14-18, and Plate E, Fig. 3, sherds 
1-6.) Four per cent red ware. 

Corrugated. Only three corrugated pieces were obtained, all of 
which were different from any previously collected. 

Black-on-White. Ten per cent of this ware has crosshatching de- 
signs. Four bear key figures on the ends of thin interlocking arms 
like those of Fig. 64, b, of Kayenta (K. & G.). They also resemble 
the key-figures on certain Casas Grandes pottery. (See Casas Gran- 
des Pottery above, pp. 28 and 29). They also resemble the key fig- 
ure of Fig. 26 on a food bowl from Chevelon, Arizona, (Fewkes), 
but the inclosed squares are surrounded by more parallel lines. They 
also somewhat resemble the key figures on vases from Homolobi, as 
shown on the vase of PI. 22, b, and PI. 32, a, (Fewkes), also resem- 
bling the key figures of Fig. 12, f, of Zuni site 24 (C. Z. R.). One 
sherd carries a **bird*^ design similar to that of Fig. 36 on a vase 
from Homolobi (Fewkes). One sherd carries notched triangles on 
suspended cords, in duplicated series. One design is very similar to 
the lower of the bird design of Plate 31, a, on a vase 
from Homolobi, Arizona, (Fewkes). One design is that of 
large notched, parallel crosscut saw blades, three in number. Many 
of the other designs are of the heavy, parallel line-band order. The 
other designs not previously mentioned are not determinable on ac- 
count of the fragmentary condition of the sherds, but they have a 
resemblance to Hopi ware. 

Black Paint-on-Red. The sherds of this type are too few for 
characterization. 

Note. This ruin is just south of the Hopi country and the patterns 
on its pottery show strong Hopi influences. 

No. 161. (Plate C, Fig. 3, sherds 6-18.) Three per cent red ware. 

Corrugated. The ware of this type is similar to that of Zuni site 
71 (C. Z. R., p. 312). 

Black-on-White. Six sherds carry hatched patterns. One sherd 
has a pattern very similar to that of Fig. 14, g, of Zuni site 71. Three 
carry diamond (square) figures in white with roundish centers in 
black, like those of Kayenta, figured as PI. 66, 20-30. Four carry 
“under-framework*^ designs like that of Fig. 13, b, of Zuni sites 86 
and 96, and those of the Kayenta designs of Fig. 63 and Fig. 54, a, 
(K. & G.)y Five sherds carry zigzag, step lightning-snake figures, 
similaryfd those of Fig. 13, j, of Zuni site 146, and Fig. 14, h, of Zuni 
site Jl, They also resemble the Kayenta designs of 'FI. 66, 13, 14, 19, 
an^ 23. One sheixi has a zigzag figure in duplicate like the zigzag 
figure of Fig. 16, b, of Zuni site 149 (C. Z. R.). One sherd has a 
double spiral figure like that of Fig. 11, k, of Zuni site 14, and an- 
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other, which appears to be a similar figure, has its spirals dotted on 
the outer side. Three sherds carry small squares in white very 
much like those of PL 61 on (upper) food bowl from Four Mile Ruin 
(Fewkes), but more like the pattern of Fig, 14, j, of Zuni site 71, (€. 
Z. R.), and so on. 

Black Paiilt-on-Red and Black and White Paint-on-Red. The sherds 
of these types are too few for characterization. 

Note. The sherds would place this ruin in age with that of Zuni 
sites 71 and 149. They also indicate a more than usual overlapping 
of Kayenta culture in this region. 

This ruin properly belongs to the next series of ruins to be con- 
sidered. 

No. 162. (Plate C, Fig. 1, sherds 11-13.). Two per cent red ware. 

The pottery of this ruin is very similar to that of ruin No. 161 
except there is no three-colored red ware. ^ 

THREE COLORED PAINTED WARE SERIES. 

The ware of this series is the same as that of the Two Color 
Painted Ware Series above, with the addition of the Three Color 
Painted Ware. The ware, however, shows an advance in composi- 
tion and decoration over that of the former. The percentage of red 
and buff ware will be given following the village number as pre- 
viously. 

No. A 2. (Plate C, Fig. 2, sherds 19-23 and Fig. 4, sherds 1-5.) 
Twelve per cent red ware. 

Corrugated. All of the 36 pieces obtained were of large pots. One 
piece was deeply grooved and another was poorly made, the corruga- 
tions being irregular and fiattish. Six sherds are parts of tops of 
jars and show no corrugations. One sherd is well made and seems 
to be of a later type than the rest of the specimens. All the rest of 
the sherds are almost smooth, but show crude corrugations. On the 
whole the ware of this class approaches that of the alab-hou,se type. 

Black-on- White (and Black Paint-on-White), This ruin had no 
shiny painted ware, although on some pieces the paint is more shiny 
than on others. The black paint is also sometimes of a browish or 
purplish brown tinge. 

Fifty pieces of this ware were obtained. Two of these were smooth 
bottoms of large jars, and one is a handle of a jar. The bowls and 
Jars represented are as 14 to 36, there being more than twice as 
many jars as bowls. The patterns are mostly of the broad, heavy 
lino type. Some hatched work occurs but it is small in amount. Three 
sherds have opposed sets of isosceles triangles with their points 
touehiiig, thus leaving diamond-shaped interspaces, the center of 
each one of which is occupied by a dot like the jE^ayenta ware of PL 
SB, 21»29 (K. & G.). Four pieces have designs which approach the 
Kayenta sherd-design of PL 54, j, (K. & G.) and that of F^ 11, k, 
^ Zuni site 14 (C. Z. R.), .One design much resembles that on^he 
pot of Fig. 14, b, of site 71 <C. Z, R.). Seven sherds have de- 
^l^gns very similai:^ to those of Fig. 14^ g. c, and d of Zuni site 71 aad 
of Pig. 16, fi, b, c, of !i5uni site 149 (C. Z. R.). One fragment 
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has a series of almost Z-shaped designs, a design which is often seen 
in this section. A pattern on another sherd is like that on sherd 
hgured as Fig. 14, i, of site 71 above. Another sherd has very simi* 
lar pattern, and the inside pattern on a sherd of a bowl also favors 
it in shape. One sherd has a single lightning pattern like the double 
ligntmng design of PI. 39, b, on a sherd from A^hevelon, Arizona, 
(Fewkes). Another design is entirely different from any previously 
seen. It is a series of bands with projecting knobs, probably re- 
presenting cloud bands with suspended rain-drops. 

Black Paint-on -Red. All the sherds found of this type are of 
bowls. It should be added that three-eighths of the sherds are painted 
in an under color of buff -red instead of pure red. 

Black and White Faint-on-Red. No jars of this type were found. 
The white paint, as in most cases where it is used on red, is a smear, 
though intended to be put on in regular lines. It is also nearly 
effaced from many of the sherds, having been worn off by use and 
weathering. 

The inside design on one sherd is very similar to that on Fig. 16, b, 
and e, of Zuni site 149 (C. Z. R.). The other designs are not con- 
spicuous enough to be noted here, though one resembles that of Fig. 
II, k, of Zuni site 14, (C. Z. R.). 

No. A-6. (Plate C, Fig. 4, sherd 6.) Five per cent red ware. 

Corrugated. The sherds of this type are all of large mouthed, 
large jars and pots. The tops of the jars obtained, three in number, 
are not corrugated. One-eighth of the sherds have had the corruga- 
tions rubbed off. Two sherds have just plain corrugations. One- 
fifth of the sherds show very coarse indentation work. In fact, all 
of the above sherds show work reminiscent of the slab-house type of 
pottery. The remaining sherds show characteristic narrow, in- 
dented coils. 

Black-on-White. Fifty per cent of the sherds are parts of jars, 
one dipper is represented by a handle, and the remainder are frag- 
ments ot bowls. 

Two sherds show checkerboard design work. One design resembles 
that of Fig. 13, n, of Zuni site 146 (C. Z. R.). Another design re- 
sembles that of the Zuni sherd figured as Fig. 11, k, of site 14 there, 
and is practically identical with the Kayenta design, shown as PI. 64, 
j, (K. G.). ‘One sherd shows some hatched work. Practically all 

the other sherds have broad, parallel line designs. 

RoUgh-Dull-Gray Ware, Without Slip. Five pieces of this ware 
were obtained, one having been made into a gaming disk. 

Black and White Paint-on-Red. No red colored sherds were obtained, 
except of this type, and none of these Were of the shiny painted 
class. ^The white paint, as usual, was the smeared-on tjrpe, being 
only on the outside. One design is like that of Pig. 14, i, of Zuni 
site 71. The others were not different from those previously de^ 
acribed. 

' All the sherds obtained of this type are of bowls. 

No. A 9, (Plate C, Pig. 4, sherd t). Six per cent red wart. 
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The pottery at this ruin was scanty. Only eighteen pieces were 
obtained. No shiny painted ware and only one red piece (of a bowl) 
that had been daubed with a white band, was found about the site. 

Corrugated. Seven-ninths of the sherds of this type had had the 
corrugations rubbed off, and the remainder had well made, narrow 
indented coils. 

Black-on-White. Two sherds of this ware have patterns very simi- 
lar to the step pattern of Fig. 16, i, of Zuni site 149 (C. Z. R.), and 
the very similar pattern on the sherd shown as Fig. 14, d, of Zuni 
site 71, of the same series. 

Rough-Dull-Gray Ware, Without Slip. Six gray pieces and one 
black sherd of this type were obtained at this rjj.in. 

Black Paint-on-Red. Only three red pieces gf bowls were obtained, 
one of which was red on both sides. Ore of the other sherds had a 
step figure very much like that of the Zuni sherd shown as Fig. 13, 1, 
of site 146. One sherd shows hatched work. Another has the dou- 
ble spiral design like that of Fi?. 11, k, of Zuni site 14 (C. Z. R.), 
and the Kayenta design PI. 54, j, of Kidder and Guernsey, in com- 
bination with a vertical saw-toothed series of vertical lines, and still 
more like the saw-toothed figures, shown on figure No. 23 of PI. 55 
(K. & G.), and the saw-toothed design shown on the neck of the Ka- 
yenta dipper as Fig. c of PI. 16 (Fewkes, Bull. 60). Most of the 
remaining designs are of the heavy type, mostly of the broad line 
series. 

Note. The pottery designs of this ruin are about half and half 
Zuni and Kayenta patterns. The corrugated ware and the most char- 
acteristic designs, however, are similar to those of ZUni site 71 (Fig. 
11, and pages 222 and 306, C. Z. R.). 

No. 36. (Plate C, Fig. 4, sherds 8-12.) Three per cent buff ware 
was obtained, but no red ware was found about the site. 

The pottery of this ruin is very similar to that of ruin No. 34 of 
the black-on-white series above with some additional designs and 
the additional per cent of buff ware mentioned above. One sherd has 
the double coil design of both the Kayenta and Zuni series. One 
partly corrugated sherd has designs in black and white on both aides. 
Another' seems to have been the drawing of some beast. 

No. 264. This is the ruin opposite the sheep dip, east of Pueblo 
Colorado Wash at Ganado. For pottery analysis, the lower part of 
this ruin between the cross-wash south of the main village and Hub- 
bell’s store is designated as 64 L, and the main village as 64 M, as 
given below. 

No. 64 L. (Plate C, Fig. 4, sherds 13-17.) Six per cent red ware 
and 13 per cent buff ware, totaling 19 per cent. 

The corrugated ware of this part of the ruin is on the whole of the 
well made, narrow, indented type, though crude work appears on 
many St^erds, reminiscent of the slab-house type. The black-on- 
white ware carries no new designs except one that looks like an old 
fashioned barbed wire, with the barbs extending across the wire. 
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Seventy per cent of the red series is of buff-yellow ware, which in- 
dicates a late type. Black and dull ware of the gray type without 
slip, twenty-five per cent of the sherds found, thirty-five per cent of 
which is black ware, also occux at this site, apparently also of the 
late type. The coming in of so much black ware of this type and the 
introduction of the buff yellow ware with such a large per cent, is an 
innovation worthy of notice. 

Na. 64 M. (Plate C, Fig. 4, sher^ 18.) Forty-eight per cent of 
red and buff ware combined; red ware twenty-five per cent. 

Corrugated. Remarks under ruin No. 64 L apply to the ware of 
this site, as well. 

Black (Rough-Dull-Gray Ware, Without Slip. Only two sherds 
referable to this type were obtained. 

Black-on- White. One sherd carried a design resembling the step 
designs of Fig. 14, c, and d, of Zuni site 71 (C. Z. R.). , 

Black Paint-on-Red. Sixty-two per cent of the ware thus classed 
is light red to yellow-buff ware. Two sherds also carry a red step 
design on brown-buff. Three of the buff sherds carry step designs 
resembling those of figure 14 c, and d, and those of Fig. 16, b, e, and i, 
of Zuni site 149 (C. Z. R.). They also resemble the design on the 
upper part of the Pueblo Bonito pitcher figured on PI. 7 (JPueblo Bo- 
nito). Pottery with somewhat similar designs has also been found 
elsewhere in the southwest, but does not come so near being the 
same, pattern. Some of these step designs are figured oy Fewkes 
as part-decoration patterns as follows: PI. 69, c, on food bowl from 
Pueblo Viejo, PI. 60, b, on a vase from Shumopovi, PI. 38, b, on a 
vase from Chevelon, FI. 22, b, on a vase from Homolobi, etc 
Black and White Paint-on-Red. The only characteristic designs foauid 
with this type of pottery are a step figure, very similar to the last 
above, and a cross, checkerboard, fence design on the reverse side of 
the same sherd. 

Note. The writer is disappointed in the pottery from this (the 
whole) ruin. There is too little of it in comparison with the size 
of the ruin, probably due to the fact that tourists and investigators 
have been collecting pottery from it since its discovery in 1867. 
Moreover, as there are traditions concerning the site (see the wri- 
ter's previous report*, he was in hopes that the pottery findings would 

Wukopakabi, the Hopi name for this pueblo, locally known as Pueblo 
Ganado and Pueblo Colorado. Handbook of American Indians, Part a, p. 976. 

give some clue to the migrations of its inhabitants as set forth in the 
traditions. In a way, too, they do, as there are sherds with Inscrip- 
tion Rock designs and, again, there are sherds with designs resem- 
bling ancient Hopi ware. The introduction of so much buff ware also 
shows that there was an incoming of a foreign people of a transient 
nature, as buff or light buff-yellow pottery does not form a conspicu- 
ous part of the pottery of any other ruin so far examined in the re- 
gion, except that of Kinna Zinde* 

No* lOa. (At Steamboat.) (First visit.) (Plate C, Fig. 3, sherd 
!•> Om per cent red ware. 
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Corrugated. The ware obtained is of crude type, but the sherds 
are too few for any definite statement. 

Rough -Dull-Gray Ware, Without Slip. Only one sherd of this type 
was obtained. 

Black-on- White. Twenty per cent of the sherds of this type are 
hatched in design. One sherd bears a checkerboard design of white 
squares. The other sherds are painted in heavy line and band work, 
usually of the parallel order. 

Black and White Paint-on-Red. The sherds of this type are too 
few for characterization. 

No. 100. (Second visit.) (Plate C, Fig. 3, sherd 1.) Three per 
cent red ware. This visit gave an almost identical percentage of 
sherds of the black-on-white ware. There were also sherds with 
squares (diamonds) in white with black central centers, like those of 
Kayenta of PI. 55, 21-29 (K. & G.). Of the red ware one sherd also 
carries the characteristic Zuni step design. ' 

No. 168. (Plate C, Pig. 3, sherds 2-5.) Five per cent red ware; 
buff ware 2 per cent. 

Corrugated. This ware is of the narrow corrugated, usually well 
made type, considering it as a whole, though qu^ite a per cent of it 
is un-indented ware. 

Black-on-White. Thirty-six per cent of the ware of this type is 
hatched in decoration. Six sherds carry key figures and adjoining, 
dotted triangles, like that of Fig. 12, f, of Zuni site 24 (C. Z. R.). 
The other determinable designs are very similar to those previously 
described under ruin No. 167. 

Black Paint-on-Red. This includes one sherd of red and brownish- 
black on buff and three reddish (buff) patterns on white. The other 
designs are of the red and black parallel bar type. 

Note. This ruin is on the edge of the Hopi country and its pat- 
terns show Hopi influence. 

No. Ga. This is an analysis of an accumulation ,of sherds that 
were picked up here and there in the vicinity of Cornfields without 
reference to any particular site. The sherds were as follows: 54 
corrugated (22 of a make reminiscent of the slab-house type, and 23 
were fairly well made, being narrow, mostly indented coils — 3 sherds 
of the latter are of the black type and one has a black-on-white fig- 
ure on the inside; 23 red including one bujf sherd (7 of these are 
three-colored-black and white paint-on-red, and 16 black-on-red ware), 
and 239 black-on-white ware (19 of the slab-house type, 26 hatched 
sherds, 4 gaming disks, one barbed wire figured sherd and 189 other 
sherds of the black on white type). Only the black-on-white type 
will receive further notice. 

Black'-on-White. Eight per cent of this ware is of the slab-house 
type, a large per cent of which has patterns like those of Fi^. 11, f, 
and g, of Zuni sites 14 and 40 (C. fe. R.). About 11 per cent of^the 
wat’e is of the hatched type, much of it resembling Pueblo Bonito 
hatched ware, one of these sherds also carrying a pattern that much 
resembles that of PI. 66, 3, of Kayenta (K. & G.). One sherd carries 
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a key, :^igzag, step figure like those of the Casas Grandes patterns 
above cited. Three sherds carry Kayenta diamond designs in whit'^ 
with blackish-roundish centers. Several sherds also carry squares 
and elongated figures in white, very similar to that of PI. 61, on a 
food bowl from Four Mile Ruin and those on FI. 39, b, and PI. 37, b, 
on food bowls from Chevelon,H^rizona, and one carries an exact pat 
tern to that of Fig. 83 on a cup from Kintiel (Fewkes). One sherd 
carries an elaborate M in black. Ore sherd carries tasseled trian- 
gles in black. Several sherds carry dotted and saw-toothed, notched 
triangles and notched saw blades, one double notched blade resem- 
bling a double-notched buck-saw blade. One sherd carries noded 
parallel lines. One sherd carries a pattern that somewhat resembles 
that of Fig. 13, k, of Zuni site 146, and two carry step patterns that 
also somewhat resemble the Z^jni step patterns of sites 146, 149 anJ 
71 (C. Z .R.). Three sherds carry spiral patterns like those of Fig. 
11, i, and j, of Zuni site 14 and 40. A dipper handle carries a doable 
spiral, and a sherd carries an interlocking, double spiral pattern, the 
double spiral in each case being like that of Fig. 11, k, of Zuni site 
14, and the Kayenta double spiral design of PI. 54, j, (K. & G) One 
sherd carries a design in white which much resembles the Kayenta 
pattern of PI. 16, b, of Fewkes. And so on. 

No. Gb. The writer had the school children collect sherds for their 
drawing work. These were collected in their going to and coming from 
school, and represented, fairly well, the pottery of the small-house 
ruins in a radius of two miles of the school. As the sherds were col- 
lected by the children themselves, the exact site from which any 
sherd was obtained was not ascertained. The children also collected 
no corrugated nor rough-dull-gray, undecorated ware. 

The t' herds are 16 (2 per cent) black paint-on-red ware (including 
one huffish red sherd), and 852 (98 per cent) black-on-white sherds 
(including the shiny painted ware). The black-on-white ware will 
be further considered. 

Black-on-White. Of this ware 135! sherds (or 16 per cent of the 
black-on-white ware) is of the hatched type; 63 sherds are of the 
slab-house make of pottery both in paste and pattern, and 18 of these 
carry patterns like that of Fig. 11, j, of Zuni site 40. Four others 
carry the pattern of Fig. 11, g, of Zuni site 14 (C. Z. R.), and thir- 
teen carry the Z-N design of PI. 63 of the Kayenta slab-house type 
of pottery (K. & G.), only the figures of the Cornfields pottery are 
made better. Twenty-two sherds (2 1-2 per cent of the whole) bear 
Zuni step figures liko thoj^e figured from Zuni sites 71 and 149 (Fig. 
14’ and 16). Sixty-five, (8 per cent) carry designs of dotted and 
notched >trianges, and saw-toothed, notched saw-blades, including 
seveykey Agaves and three designs in white like those on the body 
of^he vase figured as PI. 16, b, from Kayenta (Fewkes), except that 
the Comdeld's pattern contains three notched horizontal bars instead 
of two. Six sherds carry interlocking scroll designs just like or 
closely resembling those of the pattern of Fig. 14, g, of Zuni site 71 
(C. 2. Rt). Six sherds have been shaped into gaming disks. Four 
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sherds contain flag-like triangles, resembling those of the Zuhl pat- 
tern of Fig. 12, m, of Zuni site 64. Four carry diamond (^uar^ 
designs with roundish, black centers, like those of PI. 66, 21-80 (K. 

& G.). Thirteen carry zigzag lightning flgures like the Kayenta pat- 
tern of PL 66, 13, 14, 16, 19, 20, and 23, and patterns of Fig. 13, j, 
and m, of Zuni site. 146. Twenty sherds carry double spiral patterns 
either exactly like or closely resemblii^ that of Fig. 11, k, of Zuni 
site 14 (C. Z. R.), and the ICayenta, dou^ble spiral design (hooked pat- 
tern) of Fig. 56, b, c, and d (K. & G.). And so on. 

Note. Nos. Ga and Gb both contain some shiny painted ware, but 
have been included in this (Three Color Painted Ware) resies be- 
cause their sherds belong more, on the whole, to it than to the Shiny 
IPainted Ware Series following. 

SHINY PAINTED WARE SERIES* 

The pottery of this series is much the same in make and design 'as 
that of the last series, with the addition of the shiny painted ware. 
There is, however, an improvement in technique and decoration. It 
should also be added here that some near glazed ware and one glazed 
sherd occur in the collection. 

♦The writer sent some sherds of shiny painted ware to the American Musenm 
of Natural History, and the Curator of Ethnology there, PI ny E Goddard, wrote 
him in reply concerning them* “The sherds you sent are clearly painted ware 
q)lack-on-white' ", They, however, have quite a different appearance from the 
ordinary black-on* white ware. ^ 

No. A. (Plate D, Fig. 3, sherds 1-25 and (Plate E, Fig. 2, sherds 
1-23.) Twenty-three per cent red ware. 

In discussing the pottery of this ruin, the writer wishes to state 
that its ash heaps are very small in comparison with a village of its 
size, the largest village in the Cornfields region, probably having 
hooi^sed from 500 to 600 people. This would seem to indicate that 
it was not inhabited long. The writer wishes also to add that last 
year before he began this comparison, a large quantity of sherds 
were collected from the surface of this ruin and sent to the Kansas 
Academy of Science. Various other people have also collected sherds 
from it. Therefore, since the writer did no excavating, the findings 
are subject, to revision, even for surface potsherds. 

Corrugated^ This ware is varied, a conglomeration in fact. Five 
sherds are like those of PI. 57, h-p (K. & G.) of Kayenta. Several 
other sherds are poorly made ware like that of 67, d, and other Ka- 
yent^ slab-house types, given as PL 64, e, by Kidder and Guernsey, 
In some cases the coil has been almost completely removed. Some 
jars also had plain bodies and plain ^^lips’’ and the corrugations of 
the flecks were straightridges much resembling the slab-hduSe typ^, 
. On the whole, however^ the indented coil prevails. One (Sherd is also 
painted in black on a smooth white background on the inside, re- 
thinding one much of Pueblo Bonito corrugated, painted ware. 

On the whole the jars are light and^of medium stee, are globular, 
^ atkl in their make up, seem to indicate that they were made by ^ 
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heterogeneous group of people who had been hurriedly collected in 
the village, suggestively for protection from enemies. 

Black^on-nWhite. Five sherds have interlocking scroll patterns 
similar to that of PI. 63, j, (K. & G.), similar in coil, but different in 
trimmings. These scrolls also resemble the scroll patterns of Pig. 11 
k, (G Z. R.) and Fig. 56, d, (K. & G.). One step-like, zigzag, key 
figure on the ends of interlocking arms of interlocking figures is ex- 
actly like that of Fig. 13, 1, of Zuni ruin 148 (C. Z. R.). Twenty- 
three other very similar patterns also somewhat resemble those of 
Fig. 13, 1, and n; Fig. 16, c, and d; Fig. 15, h, e, and i. of the same 
publication, and the pattern on a food bowl from Pueblo Viejo from 
the upper Gila valley, given as 'PL 69, c, (Fewkes), also like step-like 
designs on upper pitcher from room 8 in Pueblo Bonita of PI. 7 
(Pueblo Bonito). Five interlocking scrolls were also found similar 
to that of Fig. 11, k, (C. Z. R.). Fifteen patterns are of various 
checkerboard types, several being of the ‘‘under framework” type. 
Several of the other fragments are decorated with a series of trian- 
gles. Six of the sherds are decorated with opposed sets of isosceles 
triangles with points interlocking, thus leaving diamond-shaped in- 
terspaces, each of which is occupied by a single dot, one exactly like 
and the others much resembling the designs of certain Kayenta ware 
(see PL 55, 21, 22, 23, 24, 27, and 28, of K. & G.). Quite a per cent 
of the designs are of the “heavy” type. Forty-seven of the sherds 
show hatched designs. Several figures on sherds also closely re- 
semble that of Fig. 14, i, (C. Z. R.), of Zuni site 71, one being identi- 
cal. Several other hgiures are identical with or similar to that of 
Fig. 14, b, of Zuni sites 81 and 82 (C. Z. R.). 

Two Color Shiny Painted Ware. About three-fourths of the sherds 
of this type are parts of jars. A few of the remaining sherds are 
parts of dippers, and the others, bowls. Some of the bowls show the 
style of design of the sherd figured as Fig. 13, k, and the dippers 
(and also some of the bowls) show the interlocking key figures of 
Fig. 13, 1 and n, of Zuni site 146 (C. Z. R.). There is also a close 
similarity of these patterns to those of Fig. 14, c, and f, of Zuni site 
71. The jars, as in the case of Zuni ruin 146, also often show bold 
curvilinear forms, using alternations of broad line and hachure fig- 
ures. There is also close resemblance between the designs on the 
sherds of this irijn and those of Zuni site 149, ecpecially those of the 
step, key figures of Fig. 16, a, b, e, and i, figured from that ruin. 
One sherd also has an “under framework” pattern similar to that of 
Fig. 64, a, of Kayenta (K. & G.). 

Black Paint-on-Red. All the sherds obtained are of bowls. Several 
fragments have a design similar to that of Fig. 14, i, (C. Z. R.). 
The other designs are very similar to those previously described. 

Black and White Paint-on-Red (including three per cent of buff 
ware and some three-color shiny painted ware). Only bowls are 
represented, not a single jar sherd being obtained. These bowls us- 
ually are decorated in black over red on the inside and in white (rarely 
in black and white) over red on the outside. The white is often more 
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srrerr'^d over the surface than painted, as though it had been put (or 
dabbed) on after the pot had been burned once and it had not well 
set* The putting on, too, does not show the neatness of the other 
painting, as though it might have been done by some amateur. It 
also has the appearance of the white painting becoming a ‘‘fad” and 
the white paint was daubed on jars in use. Some of the white de- 



PLATE D 

Fig. 1. Shtny-Painted Ware Series 
Nos. 1-^ ^re sherds from Ruin 45. Nos. 7-13 are from Rhin 94. 
^03. 14-18 are from Ruin 169 (Klagitoh). No. 14 shows^the inside 
of a sherd that is black-on-/ed on that side, and No. 15 shells tbe Ih- 
side of another sherd that is similarly colored on that bdth 

sherds being plain red on the outaide. Nos. 19-20 are sheii^ds 
KintieL . ' 
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signs, however, show careful work, as does the other designs on the 
same sherds. The interior decorations are usually panels extending 
over the whole surface. The intervening areas are rather closely 
tilled with broad lines and hatched figures, generally of the inter- 
locking, often of the heavy type. The exterior decoration is open 
and ^‘heavy^*, consisting of broad ‘‘heavy” lines, rectangular panels, 
and angular meanders, which extend only about half way down the 
side, but encircle the bowl. Also less commonly, the interior is 
covered with white paint, bearing the design in black, and with the 
exterior a plain red. Before me there is a sherd also wholly gray on 
the inside and the outside is covered with white paint, bearing the 
designs in red. Another sherd has the outside wholly black and the 
inside covered with red paint, bearing the designs in brownish-black. 
Still another has a rough, unpolished, ur painted gray interior, and the 
outside covered with a dull red paint, bearing the designs in black. 

Note. A human bone was found near the east end of this ruin. A 
land shell, succinea avara Say, was also found under a rock at this 
\illage. 

A Concluding Remark. Though some of the corrugated ware seems 
to be of the slab-house type and one decorated sherd is of the Pueblo 
Bonito age, the shiny painted ware and the per cent of coriugateJ 
ware seem to indicate an age for this village corresponding to that 
of Zuni sites 71 and 146 (C. Z. R.), according to Spier^s analyses, 
and possibly site Shoptlawwatla according to Kroeber*s findings. 

No. A E. (Plate E, Fig. 1, sherds 1-4). Twelve per cent red ware. 

These sherds were obtained in the village debris east of the main 
village of ruin No, A, and apparently represent a more ancient village 


Nos, 21-26 are sherds from Kinna Zinde. No. 23 represents the 
outside of a sherd which is black-on-red on that side and unpainted 
on the reverse side. No. 24 shows the inside of a sherd which is 
black-on-orange-red on that side, the outside being painted orange-red 
(buff). 

Fig, 2. Shiny-Painted Ware Series 
No. 1 is the outside of No. 6 in Fig. 1, Plate E, from Ruin AK, the 
design being painted white-on-red. Nos. 2 and 3 are sherds from 
Ruin AK4. No. 4 the inside of a sherd that is black-on-red on that 
side, the reverse side being plain red. Nos. 4-7 are sherds from Ruin 
the AK6, Nos, 8-11 are from Rpin A-3. No. 12 is the inside of a 
sherd from Ruin A-4, a sherd that is corrugated on the oufslde. Nos. 
18-16 are from Ruin 46. 

Pig. 3. Shiny-Painted Ware from Ruin “A” (Unitaosie Bogan), Ete. 

Nos. 1-25 are sherds from Ruin “A”. No. 13 shpws the inside of a 
sherd that is black-on-red on that side, and No. 14 is the reverse side 
of the same sherd, which is white-on-red on that side. No. repre- 
sents the inside of a sherd that is black-on-chooolate on that |dde, 
and No. 20 the outside of the same sherd, which is white-on-red on 
that side. 
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PLATE E 

Fig. 1: Shiny-Paintedi Ware Series. 

Nos. 1^4 are sherds from Ruin AE. No. 3 shows the inside of a 
sherd which is shiny brown-on-black on that side and red on the re- 
verse. Nos. 5-8 are sherds from Ruin AK. No. 6 shows the inside of 
a sherd which is plain red and white and black^on-red, on that side, 
an4 No. Fig. 2, Plate D, shows the reverse side of the same sherd, 
;wMch is v0ite-on-red on that side. No. 7 is the inside of a sherd, 
which is b^^-Ohrred on thi^ side and white-ou-red on the opposite 
as in drawing No. 8. No. 9 is a sherd from Ruin AK2. Nos. 
10-^12 are from Ruin AK4. 
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than that of A, judging from its apiJearance. The pottery also boars 
out that conclusion, at least in part» as the corrugated ware aggre- 
gates 40 per cent of the sherds obtained. 

Corrugated. So far as can be learned from the fragments, they 
are all of jars, with non-corrugated, straight, wide necks. Thirty 
per cent of the 67 pieces obtained of this ware is a slab-house pot- 
tery. Most of the coils are partly or wholly obliterated, while the 
others are of coarse make, i^sually of wide, fiattish corrugations. The 
remaining sherds bear narrow corrugations, both indented and plain, 
one of them having both indented and plain coils. One sherd is also 
perforated with small holes, having evidently been used as a cere- 
monial sprinkling bowl. iP lain vessels without coils are also rep- 
presented by sherds, and will be mentioned under rough-dull-gray 
ware without slips, next below. 

Rough-Dull-Gray Ware, Without Slips. The sherds of this type 
are all of jars. They are undecorated, dull of color and nearly all 
lack a slip. They are gray of color and usually rough and of rough 
make. 

Black-on-White (including Shiny Painted Ware). Five per cent 


Fig. 2: Shiny-Painted Ware Series 
Sherds 1-23 are from Ruin ‘‘A” (Unitsosie Bogan). Nos. 6 and 6 
show the inside of a vessel which was black-on-red on that side and 
plain brown on the other. No. 8 shows the inside of a sherd that is 
brown-on-light-tan on that side and light tan on the other. No. 14 
shows the outside of a sherd that is white-on-brown on that side, and 
No. 16 is the reverse side of the same sherd which is black-on-brown 
on that side. No. 16 shows the inside of a sherd which is black-on- 
red on this side, and No. 17 is the outside of the same sherd which is 
white-on-red on that side. No. 18 is a sherd that is brown-on- white 
on that side and plain white on the inside. No. 20 the inside of a 
sherd which is black-on-red on that side, and No. 21 is the outside of 
the same sherd which is black and white-on-red on that side; the 
longer white stripe is black and the other one is white on the sherd. 
No. 22 is the outside of a sherd that is white-on-brown on that side, 
and No. 23 is the inside of the same sherd) which is black-on-red on 
that side. 

Fig. 3: Unclassified Potsherds 

Nos. 1-6 are sherds from Ruin 157; 6-14 are from Ruin 167N-2 
and are of slab-house type of pottery; and Nos. 16-17 are sherds 
marked ‘*GA”, designating a general assortment. Nos^ 16 and 16 
are the outside of tops of jars and No. 17 is the inside of a top of a 
jai. 

Pig. 4; Unclassified Sherds from the General Assortment (‘"GA’*>, 
Nos. 1 and 7 are the outside of the tops of jar^; Nos, 2-6 are the 
inside of sherds that are tops of jars, and Nos. 8-11 are fragments of 
tops of jors. Nos. 8, 9 and 10 are the insides of sherds, and No. 11 is 
the outside of one. 
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of this ware is of the shiny painted series. About two-thirds of the 
total sherds of this type are parts of jars, one dipper being also re- 
presented. One sherd has a pattern exactly like that of Fig. 14, g, 
of Zuni site 71 (C. Z. R.). Another sherd has a pattern like that of 
of the same figure. Six others also have similar designs, which 
also somewhat resemble the step figures of Fig. 16, b, e, and i, of 
Zuni site 149 (C. Z. R.). Two sherds have a design much like that of 
Fig. 14, i, of Zuni site 71 (above). Another has the double spiral 
design, much like that of Fig. 11, k, of Zuni site 14 (C. Z. R.), and 
that of the Kayenta sherd, figured as IPl. 54, j, (K. & G.). Another 
design looks much like the spread wings of a moth. White ‘‘sqfuare- 
oblongs” appear on one sherd, resembling similar markings on the 
Kayenta jar given as PI. 63, b, (K. & G.). Another sherd carries a 
design very similar to that of the Kayenta sherd, figured as Fig. 66, 
f, (K. & G.). Hatched work also occurs on seve1:al sherds, as does 
“heavy” line work. A sherd also bears a saw-toothed design very 
similalr to the Kayenta desigrs given as Fig. 66 and PL 66, 13, 14, 
16, 16, and 23, more especially like those of the latter pattern. It 
also resembles the similar Zuni patterns figured on the sherd, given as 
Fig. 14, b, of Zuni site 71 (C. Z. R.). 

Black-Paint-on-Red. This includes one sherd whose design is red 
on white. The designs of the ware of this type are similar to those 
described under ruin No. A, One sherd also has a design very simi- 
lar to^ the Zuni step designs of Fig. 14, c, and d, of site 71 above. 
Another sherd shows a near glaze in black on the outside. 

Black and White Paint-on-Red (including a sherd that has black 
paint on red on the inside and black paint on white in broad lines on 
the outside). The designs here and their manner of being painted 
are very similar to that described under rujn No. A above, and that 
which will be described later. 

No. A. K. (Plate E, Fig. 1, sherds 6-8; and Plate D, Fig. 
2, sherd 1.) Twenty-six per cent red ware. This is a sm oil- 
house ruin 40 paces west of the ruin No. A. It was previously re- 
ported under the caption ruin No. A. Including its refuse heap, it 
is D-shaped. Below is an analysis of its pottery. 

Corrugated. Fifty per cent of the sherds had the coils more or less 
obliterated, some being reindicated by incised lines, resembling Kid- 
der and Guemsey^s slab-house corrugated ware of PI. 57, d, and «FL 
64, e. The other corrugated ware is well made, with characteristically 
narrow, usually indented coils. 

Black-on-White (including the Shiny Painted Ware). More than 
one-half of the vessels are of bowls. Three dippers and parts of 
five ladles are represented. The rest are parts of jars. 

The painting is brownish black with the exception of the design on 
^ne sherd which is a greenish black. On the whole the designs are 
very similar to those described under ruin No. A. Two double spiral 
figures^ much resembling those of Fig. 11, i, and k, of Zuni site 14 
(C. Z. R.>, and Vh 54, j, (K. & G.), are among the designs represented. 
Batched designs are common, though not the prominent designs, be- 
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sides the work is coarse lined. Three checkerboard designs in WThite, 
one outside and one inside, much resemble the designs on a food bowl 
from Chevelon, Arizona, (Fewkes, PL 37, b.). One sherd has a saw- 
toothed design somewhat similar to those of PL 65, 13, 14, 16, 16, 
20 and 23 (K. & G.), and especially like those of Fig. 13 above, though 
it differs from it in some particulars. It also somewhat resembles the 
design on Fig. 13, j, of Zuni site 146 (C. Z. R.). A very common de- 
sign is the step figure, which much resembles those of Figs. 14, c, 
and d, of Zuni site 71, and 16, b, e, and i, of Zuni site 149 (C. Z. R.), 
and a design, painted in white on black, much resembles that of Fig. 
15, 1, also of site 149 above. 

Black Paint-on-Red. Ten per cent of the ware of the village is of 
this type and of plain red on both sides. The designs are similar to 
those noted under ruin No. A for this style of ware. 

Black and White Paint-on-Red. All the sherds found of this type 
are of bowls. Two of the patterns obtained are very similar to those 
of Fig. 14, c, and d, of Zuni site 71 (C. Z. R.), one being practically 
identical with that of 14, c, and the other practically identical with 
the inside drawing of Fig. 16, b, of site 149, Others closely resemble 
the designs of Fig. 15, e, and i, from the same Zuni site. The white 
in these cases, as with this type' of pottery of ruin No. A, is smeared 
over the red, apparently after the latter paint had been fired. It also 
shows crudeness in the painting. No hatched work shows in the red 
ware, except that of the sherd next described. This sherd is a frag- 
ment of a very large bowl. It is‘ painted in black, white, and red, on 
the inside, and white over red on the outside. No exact pattern to 
any of the designs on it are shown in the cuts before me, but in a 
way it resembles the patterns of PL 54, j, (K. & G.) and the double 
spiral coil of Fig. 11, k, (C. Z. R.). Its large interlocking volute 
also resembles designs on some of the pottery near Pagosa Springs, 
Colorado. It is also somewhat like the large (spiral design) curl- 
coils of PL 25, b, PL 40, a, PL 64, and PL 47, b, of Fewkes. This 
fragment, which is one-fourth of the bowl, also so resembles the Four 
Mile Ruin spiral coil ware that one would, in fact, almost believe it 
had been gotten from that pueblo by the latter. There is one feature, 
however, that is not of Hopi ware, though Dr. Fewkes was of the 
opinion that Four Mile pueblo was a Hopi village. This bowl frag- 
ment is decorated in black and white over red, and the red is a slip, 
rubbed over coarser clay. In firing, since the contraction and expan- 
sion of the slip is not the same as that of the base on which it is laid, 
it has a crackled surface, unknown to Hopi ware, but very common 
with the black and white ware of Kintiel, which Dr. Fewkes has con- 
sidered a Zuni ndn. 

No. A K 2. (Plate E, Fig. 1, sherd 9.) Nineteen per cent red 
ware. This is a small-house ruin about 100 yards northwest of the 
northwest corner of ruin No. A. It was included in the description of 
that ruin in my former report. The analysis of its pottery^ is as 
follows: 

Corrugated. Only 20 per cent of it would be considered well made. 
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The rest is more or less crude, the indentations beinsT entirely removed 
from one large piece of a large jar. In many respects this ware re* 
sembles Kidder and Guernsey's slab-house corrugated ware.. It should 
be added that one of the well made pieces is of a pot or dipper with 
a handle. 

Black-on- White (inclfuding the Shiny Painted Ware). Forty per 
cent of this ware is of food bowls; four dippers are represented by 
the handles, and the remainder are of the jar type. Only a small 
per cent of the sherds show hatched work in design, and all of this 
is of the broad line variety. Two checkerboard designs were ob- 
tained, but resemble no designs from other regions. One sherd has 
a saw-toothed design. Three sherds have designs like those of PI. 
64, j, (K. & G.) and Fig. 11, k, of Zuni site 14 (C. Z. R.). There are 
also step figures, resembling those of Fig. 14, c, and d, of Zuni site 
71, and Fig. 16, b, e, and i, of Zuni site 149 (C. Z.Tt.). 

Black Paint-on-Red, All sherds obtained of this type are of bowls. 
No characteristic designs were obtained. 

Black and White-on-Red. The sherds of this ware are all of bowls. 
Their patterns do not differ from those of ruin No, A proper. 

Shiny Painted Ware (other than that previously mentioned). One 
of the sherds obtained needs special mention. It is of a bowl. It is 
painted in black shiny paint on a reddish metallic gray on the inside 
and white and red on the outside, which is without the shiny luster. 
The design on the inside is also that of a step figure very similar to 
that of Pig. 16, b, of Zuni site 149 (C. Z. R.). 

No. A K 3. Twenty-four per cent redware. This is a small-house 
ru,in 70 yards north of the middle of ruin No. A. Its pottery gave 
the following: 

Corrugated. Forty-one per cent of this ware is of poor grade, be- 
ing crudely made. The remainder bears narrow, indented coils, ex- 
cept fom the plain rim section. 

Black-on-White (including the Shiny Painted Ware). Twenty-six 
per cent of the sherds of this ware are of bowls; one dipper is re- 
presented, and the remaining sherds ere of jars. 

One sherd has a pattern identical with that of Fig. 14, b, of Ztini 
sites 81 and 82 (C. Z. R.), broad line work, showing panels of trian- 
gular helices. Another sherd shows a desigm very similar to that of 
Fig. 13, e, of Zuni sites 86-96 (C. Z. R.). Four sherds of jars also 
show broad-line-hatched work. 

Black iPaint-on-Red. All sherds found are of bowls, 

Blacjlc and White Paint-on-Red. All the sherds found of i^is type 
are of bowls. Both coarse and fine hatched work Was used in the 
decoration. The other designs are similar to those previously de- 
scribed. 

No. A K 4. (Plate B, Pig, 1, sherds 10-12 and Plate D, Fig, 2, 
shejds 2 and 3 and 12.) . Twenty-one per cent red ware. This ruin 
is a anburb of ndn No. A and was included in my forhier report on 
that site. 

Corrugated. The ware of this type comprises twenty per cent of 
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the total sherds collected. The only notation that the writer has con- 
cerning this ware, other than that its sherds are similar to those of 
ruin No. A K 3, is that one sherd had been rounded into a gaming 
disk. 

Black-on- White (including the Shiny Painted Ware.) Sixty per 
cent of this ware is of jars; one dipper is also represented, and the 
rest are of bowls. One sherd has also been made into a gaming 
dice. Some hatched work was noted, but it is not a dominant type 
of design. One sherd is decorated in interlocking scrolls, much like 
the upper design of Pig. 78 and the design on the bowl of Pig; 81 
(Pewkes), only in reverse order, both of Pewkes' figures being from 
Kintiel. This interlocking decoration also reminds one of some of 
the patterns from the San Juan region. One sherd has a design with 
a strong “under-framework” effect like the Kayenta ware of Pigs. 53 
and 54 (K. & G.). Another design is of the diamond-shaped checker- 
board type, each diamond of which has a single black dot for its cen- 
ter, also like those figured on PI. 55, 21, 22, 24, 27, 23, and 10, but 
more like No. 22 and the “diamonds” of Plate 55, a, of Pewkes from 
Epley^s Ruin, Gila Valley, Arizona. Another very similar design was 
also obtained. One sherd shows a saw-toothed design, like that of 55, 
19, (K. & G.). Another design in duplication, is like the double 
toothed, notched, central figure of Pig. 12, f, from Zuni site 24 (C. 
Z. R.). The unpainted side of the sherd that had this design, as of 
many other sherds of this collection, was roughly finished, being much 
scratched in the smoothing. Another sherd has the hatched points of a 
design which is identical with the design on the mug of PL 3 (Pue- 
blo Bonito). One sherd has the exact figure of Pig. 14, c, of Zuni 
site 71, inverted. One pattern is a crude design of a bird, another 
design closely resembles the white, checkerboard design of FI. 37, b, 
from Chevelon, Arizona, (Pewkes). 

Black-Paint-on-Red. Only bowls are represented by the sherds 
obtained. Of these, one sherd has a design exactly like that of Fig. 
14, c, of Zuni site 71, also inverted. 

The mention of a white-on-black sherd that was obtained with the 
above sherds should also be noted. It was a black painted potsherd, 
crudely painted in heavy bars in white. 

No. A K 5. (Plate D, Fig. 2, sherds 2-7.) Eleven per cent red ware. 
This ruin is also a suburb of ruin No. A. 

Corrugated. One-half of the sherds of this type bear plain, broad 
coils, some of which have been obliterated. One sherd has also had 
its coils erased and then reindicated by incised lines. All of the above 
pottery, consequently, reminds one of much of the slab-house pottery 
of FI. 57, c-g, and PI. 64, e, of Kidder and Guernsey. The remalnhig 
sherds bear narrow corrugations and are all indented and well made. 

Blaek-on-White (including the Shiny Painted Ware). Some of the 
black l^aint has a washed-out brownish cast. No n^w types of deco* 
ration appears, except as noted below. IVo patterns are like that of 
the right-view design of Fig. 16, b, of Zuni sPe 149 <C. Z. R.). 

Black Pafnt-on-Red. All the sherds obtained are of bowls. One 
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sherd has a pattern like that of the right view of Fig. 15 b, of Zuni 
site 149 (C. Z. R.). It is also shiny painted piece, while most of 
the other designs of this ware are similar to those previously de- 
scribed; that is, they are not of the shiny painted variety. Two 
sherds have exaggerated, triangular, zigza? designs, one having a 
stepped -line effect, like those of Fig. 59, a, of Kaventa, exaggerated. 
The other is a saw-toothed design, much like that of PI. 55, 19, (K. 

G.), but also much exaggerated. Two other sherds have charac- 
teristic, checkerboard square-diamond-shaped designs in white. 

No. 45. Sunrise Springs Tower Ruin.) (Plate D, Fig. 1, sherds 
1-6. and Fig. 2, sherds 13-16.) Five per cent red ware. 

Corrugated. Forty-six per cent of this ware has its coils frequently 
obliterated wholly or in part, often then re-indicated by incised lines. 
Other coils are broad or poorly made. Some plain vessels are also 
represented by sherds. The above sherds, in make, are all reminis- 
cent of the slab-house type of pottery. The remaining sherds bear 
narrow corrugations, both indented and plain. A few sherds also 
show plain and indented coils on the same sherd. 

Black-on-White (including 9 per cent Gray Ware with slip and 2 
per cent Shiny Ware). Eleven per cent of this ware is of the hatched 
type, resembling the hatched ware of Fueblo Bonito, also something 
like the same ware of Kayenta and Zuni. Several sherds carry dotted 
triangles. One sherd has the characteristic Zuni step design of Fig. 
15, b, and e, of site 149 (C. Z. R.). The other designs do not differ 
much from those previously described. 

Black Paint-on-Red, and Black and White Paint-on-Red. The 
sherds of these types are too few for characterization, except that 
a sherd of the latter group has a design on the inside like that of Fig. 
14, i, of Zuni site 7l (C. Z. R.). One sherd is also daubed much with 
white paint without. 

Note. This ruin has a small per cent of shiny painted ware and 
is consequently doubtfully placed in this list, because of so much of 
its other pottery being of earlier type. 

No. A-3. (Plate D, Fig. 2, sherds 8-11.) Fifteen per cent red ware. 
Corrugated. This ware is mostly of wide mouthed jars and pots. These 
vessels were entirely corrugated^ except for a short distance at the 
rim. The coils are all characteristically narrow and indented, with 
the exception of those on one jar bottom and a few, apparently rubbed 
pieces. One black, corrugated piece was found in the collection, the 
other sherds are alMight colored ware. On the whole, the ware re- 
sembles that of Zuni site 71 (C. Z. R.). 

Black-on-* White (including the Shiny Painted Ware of that color). 
Two dippers are represented in the collection. Two-thirds of the 
remainder are pieces of jars; the rest, fragments of bowls. 

JMore than a fifth of the decorations of this ware is of the shiny 
|)aint type. The decorations are also very similar to those previously 
described. One design is practically exactly like that of Fig. 14, c, 
MZuni site 71 (C. Z. R4,and five other designs are very similar to it. 
sherds are decorated with the do<uble lightning design, sepa^ted 



ALBERT B. REAGAN 


259 


by a straight line. Several patterns resemble that of Fig. 14, i, of 
Zuni site 71 (C. Z. R.). Two also resemble the left hand lower design 
of the left hand figure of Fig. 14, j, of the same site. Most of the 
other designs are of the broad, mostly parallel line type. Hatched 
work occurs only on a few sherds. Three sherds also show a re- 
painting in white in a crude, daubing manner. One sherd also is of 
a shiny, dark brownish color, over shiny gray, on the inside, and is 
daubed over with broad, white lines on the outside. 

Black Paint-on-Red (including the Shiny Painted Ware of that 
type). Ninety per cent of the vessels thus decorated are bowls. One 
dipper is also represented in the collection. The remaining sherds 
are of jars. Two-thirds of the ware is plain red on both sides. Two 
designs show coarse hatched work. The rest of the designs are 
broad straight lines, except a design-^on a sherd that somewhat resem- 
bles the step design of Fig. 14, c, of Zuni site 71, (C. Z. R.). Two 
designs also somewhat resemble the design of Fig. 14, i, of the same 
site. 

Black and White-on-Red (including the Shiny Painted Ware of this 
type). All the sherds obtained were of bowls. The white paint is 
the smeared-over type like that previously described. One design is 
nearly like the step figures of Fig. 14, c, above. Another design on a 
cream colored sherd (a fragment of a ceremonial bowl) looks like a 
fancy G. Another barred design resembles an hour- 2 lass in shape. 
The other patterns are mostly of the broad, straight line type. 

No. A-4. Thirteen and a half per cent red ware. 

Corrugated. All the fragments! obtained are parts of jars of large 
size. Ten per cent of the pieces are of the flaring lip part of the 
vessels and are un-corrugated. Fifty per cent of the sherds bear 
plain, broad, or coarsely indented coils (some even having had the 
coils flattened or rubbed off), reminiscent of the slab-house tvpe. 
The remaining sherds bear narrow corrugations, all but one of which 
have indented coils. This coiled ware much resembles Spier^s cor- 
rugated ware of Zuni site 24 (C. Z. R., p. 304). 

Black-on- White (including the Shiny Painted Ware of those colors 
— the black being a brownish-black color). Bowls constitute one- 
half of the forms. Some of the decorations are cross-hatched work 
of a coarse type, though one sherd is mostly covered with fine hatched 
work. The double spiral form of decoration occurs on three of the 
sherds, being very similar to the spiral coils of Fig, 11, i, j, and k, of 
Zu,ni site 14 (C. Z. R.), and that of PI. 54, j, (K. & G.), also a little 
resembling the coiled design of PI. 22 from the San Juan Basin. One 
design resembles those of Fig. 13, 1, and n, of Zuni site 146 (C. Z. R.) 
and the step-design on the right hand pitcher of PI. 7 of Pueblo Bonito. 
Two diesigns are similar to the lightning designs of PI. 55, 13, 14, 19, 
20 and 23 of the Kayenta ruins (K. & G.) Another design is also of 
Kayenta pattern — opposite sets of isosceles triangles with their points 
touching, thus leaving diamond-shaped interspaces, each of which 4a, 
occupied by a single dot like those of /FI, 55, 21-29 (above). One de^ 
sign represents a series of black bars from which rain drops are 
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falling. The design on several sherds is very imilar to that of PL 
87, h, of Fewkes. The rest of the designs are of the heavy bar type. 

Black Paint-on-Red. The sherds of this type are too few for a 
report. 

Black and White Paint-on-Red. There is nothing new to report 
under this heading. 

As a concluding remark, the writer wises to state that the pottery 
indicates that this village was a contempory with the village of site 
24 of the Zuni r^ins above. 

No. 94. (at Steamboat). (Plate D, Fig. 1, sherds 7-13.) Five per 
cent red ware. 

Corrugated. All the sherds obtained show coarse work, reminis- 
cent cf the slab-house type. 

Elack-on- White (including the Shiny Painted Ware of these colors). 
Only one shiny painted piece was obtained, its pattern closely re- 
sembling that of Fig. 13, k, of Zuni site 146. Of the other sherds, 
one carries a checkerboard design of buff on white. Two sherds carry 
diamond-shaped designs in white with black circular centers like the 
Kayenta designs of PI. 55, 21-29 (above). Another sherd carries a 
similar design, but of larger size. A sherd also carries a pattern very 
similar to that of Pig. 15, e, of Zuni site 149 (C. Z. R.). One-fifth of 
the sherds carry hatched work designs. One sherd carries a double, 
continuous scroll, double coil design in duplicate. Another carries 
a heavy, notched pattern, also in duplicate, the sherd having been 
used as a smoothener. Another sherd also carries a notched pattern 
in white inclosed in black, which is itself inclosed in white bars. 

Red Ware. The sherds of this ware obtained are all plain red. 

No. 169. (Klagi-toh). (Plate D, Pig. 1, sherds 14-18). Twenty- 
six per cent red ware; six per cent buff ware; six per cent rough-dull- 
gray ware. 

Corrugated. All of the sherds bear narrow, indented coils, except 
on the plain rim section. 

Rough-Dull-Gray Ware. Sherds of this type are identical with 
those previously described, except they show the use of the slip and 
are not so coarsely made. They, top, appear to be of a later type of 
make. 

Black-on- White (one sherd has black paint on green). Two-thirds 
of the sherds are jars and a few dippers. The black coloring is more 
or less brownish. Some of the painting is also more or less of the 
shiny paint nature, but not so pronorjjiced as that previously de- 
scribed from other villages. Six sherds have very similar designs to 
the s^ep designs of the Zuni sherds given as Fi%. 14, c, and d, of site 
71 and Eig* 16, b, e, and i, of site 149 (C. Z. R.), but more like that 
of “e” above.^ Five sherds have charFcteristic checkerboard designs 
in , white and brown-black, somewhat resembling the checkerboard 
^colored section of food bowl from Pour Mile Ruin, figured as the 
upper figure of PL 61 of Fewkes. Another sherd has a cross-^Ui^ 
saw design very much like the cross-cut saw-toothed design on the 
howl marked PI. 60, b, from Shimapovi (Fewkes). The designs on 
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the other sherds are mostly composed of heavy lines and bars, g^ener- 
ally of the parallel type. No hatched work was found at this ruin 
One design is also of the ^^ovider-framework'' type, like that of some 
of the Kayenta ware. 

Black and White- Paint-on -Red (including the (6 per cent) buff 
ware). The designs are similar to those described under Black-on- 
White above, except that the cross-cut, saw-toothed design is lacking. 

Note. The designs of this ruin, on the whole, show a mixture of 
ancient Hopi ware and of ancient Zuni ware. The predominating 
designs, however, are like those of Zuni site 149 (C, Z. R.), pp, 248 
and 314). 

Kintiel (or, Wide Ruin). (Plate D, Fig. 1, sherds 19 and 20.) 
Thirty per cent red ware. 

Dr. Fewkes (8:126-134) in commenting on the pottery of this ruin, 
stated, ^The pottery of this ruin belongs essentially to the Zuni type.” 

To add to Dr. Fewkes findings, if possible, and to ascertain where 
the ruin belongs in the Zuni series of ruins and to compare its pot- 
tery with that of the ruins at Cornfields and vicinity, the writer col- 
lected sherds from it August 5th. An analysis of the potsherds ob- 
tained here follows: 

Corrugated. This coiled ware, on the whole, is exceptionally fine, 
though a small per cent of the sherds obtained showed coarse work. 
Practically all the sherds bear narrow, indented coils, except from 
the plain rim section. 

Black-on- White (including the near Shiny Painted Ware). One- 
fourth of the vessels represented by sherds are bowls. Seven dippers 
are also represented by fragments of handles. Moreover, as noted 
by Fewkes, all the sherds are white ware decorated with figures in 
black, and with a white slip rubbed over coarser clay. In firing, since 
the contraction and expansion of this slip is not the same as the base 
on which it is laid, we often find a crinkled surface. Some of the 
designs used in the decoration are as follows: One sherd has a dou- 
ble spiral design a little like that on the bowl represented as Fig. 97 
from Four Mile Ruin (Fewkes), Fig. 11, k, (C. Z. R.), and Fig. 66, d, 
(K. & G.). Another sherd has diamond designs vnth round, black 
centers, like those of PL 65, 16 and 23 (K. & G.). One pattern much 
resembles the Kayenta zigzag designs of PI. 65, 20-30 (K. & G.) and 
the Zuni zigzag flgwes given on the sherd of Fig. 13, j, of Zuni site 
146 (C. Z. R.). Eighteen sherds have designs like those of the Zuni 
sherds figured as Fig. 13, 1, and n, of site 146, Fig. c, and d, of site 71, 
and Fig. 16, b, e, and i, of site 149 (C. Z. R.), or modifications of 
those step designs. One sherd has a design like that of the right 
part on the left figure of Fig. 16, j, of Zuni site 149 (C. Z. R.), and 
that on the left side of the left figu,re of Fig. 14, j, of Zuni site 71 
(above). The design of three other sherds is exactly like the Zuni 
design of Fig. 14, i, of the last mentioned site. The double light- 
ning^zigzag design, separated by a straight line, occurs on one sherd. 
Some hatched work in design occurs, as well as ‘"heavy” line and bar 
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work. Several sherds are decorated in little squares very similar to 
those of PI. 39, b, of Fewkes. One sherd has a design of heavy lines 
of the white-over-black on both sides and another with black-on- 
white on both sides. 

Black-on-Red. The larger per cent of this ware is of bowls. Many 
of the decorations are indentical with those on the black-on-white 
ware above. Four sherds bear the identical design of Fig. 14, i, of 
Zuni site 71, and several have designs almost identical with the Zuni 
designs given on sherds as per Fig. 14, c, and d, of site 71, and Fig. 
16, b, e, and i, of site 149 (C. Z. R.). One sherd has a design very 
similar to that of Fig. 13, j, of Zuni site 186 (C. Z. R.). It also re- 
sembles the Kayenta step-zigzag figures of Fig. 59, a, and c, (K. & 
G.). Another sherd has a design with “under-framework'' effect like 
the Kayenta designs of Fig. 64, a, (K. & G.). Several of the sherds 
also have red designs over a lighter red. ^ 

Kinna Zinde. (Plate D, Fig. 1, sherds 21-25). Forty-three per 
cent red and buff ware. 

Dr. Fewkes (8:134) has suggested that Kinna Zinde was a sum- 
mer ranchero of Wide Ruin (Kintiel). To use his words: “Kinna 
Zinde was possibly only a summer home, peopled by farmers from 
Kintiel," but the pottery found does not bear out this conclusion. 
Thirty per cent of the sherds obtained are of three-colored, yellow- 
buff ware and nothing like such a per cent of such ware was found 
at Kintiel, Moreover, this buff ware has a very modern appearance. 
There are also drawings of birds and insects on the buff series, which 
is not so characteristic a feature of design at Kintiel, though hatched 
work shows as a part of the design used. 

One Wack-on-white design is like the step-zigzag design of the 
left figure of Pig. 13, j, of Zuni site 146. One of the corrugated pieces 
shows partial erasure of the coils which were then reindicated by a 
cross-coiling and the insertion of deep grooves. The other two cor- 
rugated pieces obtained, show well made, narrow, indented coil work. 

The pottery, on the whole, has the Zuni slant. Moreover, the buff 
ware has more the appearance of modem Zuni pottery than that of 
the prehistoric villages; but the scarcity of the pottery, only 23 
sherds were obtained, has left any conclusion in doubt. However, 
the writer would judge that it is a little older than site 33 of the Zuni 
series. (0. Z. R., pp. 226 and 317). 

TECHNOLOGY 
Slab-house Type 

Cof^rugated. The pottery of this type, as we have seen, is usu^ally 
composed of medium sized jars with plain, globular body, or of rough 
cooking warq^ with necks encircled by heavy, coarse corrugations. 
TJ^e cbils are frequently obliterated in part or entirely erased and 
then reindicated by incised jfines; otherwise they are usually broad 
and plain. Some of the vessels also show very crude and careless 
workmanship. 
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The paste of these vessels is usually a dull gray, is coarse and 
granndar, containing an admixture of tempering material, apparently 
of ground up rock. It also contains a large content of sand, while 
the clay seems to have been of a poor quality. 

Rough-Dull-Gray Ware, Without Slip, and Black-on-White Ware. 
These two wares are here considered together, because the sherds 
of the first group may, iti-part, be parts of bottoms of the vessels of 
the last, the “slipping” only covering the part of the pot that was 
later painted — no whole vessels of either ware have been seen by 
the writer also because the paste of the two wares seems to be iden- 
tical. The ware in both cases is dull, coarse, rather rough, and us- 
ually of a gray (gray-white) to dirty gray color. 

The paste of this series has a high content of sand, while the clay 
is a poor quality, or not enough of it was used in comparison with 
the amount of sand used — a gray clay heavily tempered with sand. 

The rough-dull-gray ware, without slip is undecorated. The black- 
on-white ware is decorated only on the inside. The slip is usually 
white to yellowish white and the pigment a slaty shade of black. The 
characteristic design is that of thin lines set wide apart as edging. 
The decorative units are usually pendant from the rim, the commonest 
units being the pendant triangle, secondary triangles, line bordering 
dots, hooks, y’s, hooked spirals, double spirals, vertical lines to mark 
off panels of design, horizontal lines to mark off separate bands, and 
stepped elements. 

The sherds of this type of ware are mostly bowls and ollas. 

Other Types of Pottery 

Corrugated. This pottery is much the same as that previously 
described under “Slab-house Type”, except it is better made and has 
a better paste. The vessels of this type are also entirely covered 
with narrow, indented coils, except for a plain flaring rim. 

The “reminiscent” slab-house corrugated ware is a class of ware 
grading from the slab-house type into the pure, advanced type above, 
its make and composition varying with the intermediate state of 
culture represented. 

Black-on-White. The paste of the sherds of this type is of a flne, 
strong, grayish' white color, the paste of some sherds also having a 
blfuish to blackish-brown cast in the slip. Most of the ware of this 
type was also covered with a calcerous crustation, which can readily 
be removed by washing. The white, too, is a slip rubbed over coarser 
clay. In firing, since the contraction and expansion of this slip Is 
not the same as that of the base on which it is laid, the surface is 
crackled. 

Colored Ware. No study of the technique of this ware was made. 

KINDS OF VESSELS 

The kinds of vessels represented by the sherds of this region ^^e 
as follows: 

Corrugated. Pots (ollas), and carrying and storage vessels. 

Other Ware. Cooking jars, cups, mugs, ladles, vases, slipper jars, 
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dippers, food bowls, ceremonial bowls, sprinklers used in the medicine 
ceremonies, globular bowls, collanders, jugs and canteens. 

The res*utlts are summed up in the tables at the end of the article. 

* Concluding Remarks on the Archaeology of the Region 

The evidence adduced from the analysis of the sherds is that some 
of the sites were re-occupied at different tim^s. The majority of the 
sites, however, seem to have been occupieJout once, some through- 
out the whole village period and others at different times within that 
period. The sherds, as we have seen, also divide themselves into 
groups, as follows: Corrugated, Gray Ware (rough-dull-gray ware, 
without slip), Black-on- White Ware, Two Color Painted Ware, Three 
Color Painted Ware. Two Color Shiny Fainted Ware and Three Color 
Shiny Painted Ware. They seem to represent six ‘‘epochs” of Pueblo 
culture: Slab-house, Pit Dwelling, Black-on-White Pottery Series, 
Two Color Painted Ware Series, Three Color Painted Ware Series, 
and Shiny Painted Ware Series. 

The slab-house type of ware corresponds to the Zuni slab-house 
ware of Spier, being practically identical in every detail (if he in- 
cluded his gray (unslipped) ware with his black-on-white ware of 
that series.) The pit dwelling ware seems to have no counterpart 
at Zuni, but is met with in the Pagosa-Piedra country in Colorado 
and the Upper San Francisco River section of New Mexico and Ari- 
zona. The black-on-white ware is the same as that at Zuni. The two 
color painted and the three color painted ware series also correspond 
to Spier’s Zuni Painted Ware Series, both in percentages of color 
and in the patterns used in the decoration; the patterns figured from 
the Zuni sites of that period having been regularly used here 
especially those of sites 86, and 96, 81 and 82, 71, 146 and 
149. The Shiny Painted Ware series has no counterpart at Zuni, it 
apparently being an intermediate stage between the Painted Ware 
Series Stage and that of the Glazed Ware Series there. However, 
the patterns used are like, or very similar to, those of Zuni sites 71, 
146 and 149. 

Ruin 64 (64L and 64M) and Kinna Zinde, in make-up of pottery, 
do not seem to belong exactly to any of the above groups, the latter 
evidently being a late site. 

The development in the designs also seems to have been from the 
slab-house (and pit dwelling) stage through a small house stage to 
the pueblo type, the latter corresponding to the greatest expansion of 
the Zuni during the Painted Ware and Glazed Ware stages, as out- 
lined by Spier. The character of the sherds also point to a “much 
moving about” with the changing of village sites and a coming and 
going of “foreign” peoples. The evidence also points to the aban- 
^lling of the^ country soon after the building of the pueblos. 
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13 

87 

16 


34 

16 

85 

19 


76 

24 

76 

60 


82 

24 

76 

16 


66 

25 

75 

ll 


46 

38 

62 

18 


69 3/4 

33 

67 

48 


62 

35 

65 

133 


9 

47 


303 


8 

6f 


162 
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TABT3 9. 

two-painted ^aPE SEPIES, accord IBO to A8CEHDIE0 PBRCEmOB Of 
RED ( AND BUF7) V^ARB. 





SHinr PAIBTSD IMKB Sl^ISS. ACCOSDIHG TO SBSCSKDIBG OF COPfiUOATSD 
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tABlE 

PivIBTED SEFIES 


GI?B 


CorrttgftUB OtBj 


42 

40 
37 

32 
31 
27 
£6 

AJC 

169 (ICla^ltoh) ?4 
>K2 

4X3 

^*.£4 

4 inna Lln4e 13 


AS 
4X5 

A 

A-4 
45 
A-3 
^ KlntUl 
AJC 


15 

Z 


31 


l£. 

OT CROUHO COLO!© 

Vblt4 


33 

39 
36 
Mi 
64 
58 

40 
51 
38 
67 
73 
55 
69 
13 


l£ 

21 

28 


I8i 


5 

15 

34 

24 

26 

21 

5 

?4 

2l 

13 


3 


1 

6 


30 


3lS4 

of 

aA«^>lo 

145 

83 

671 

92 

422 

106 

..92 

Hb 

9 ' 


1*3 





